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1Multi-label Multi-task Deep Learning
for Behavioral Coding
James Gibson, David C. Atkins, Torrey Creed, Zac Imel, Panayiotis Georgiou, Shrikanth Narayanan
Abstract—We propose a methodology for estimating human behaviors in psychotherapy sessions using mutli-label and multi-task
learning paradigms. We discuss the problem of behavioral coding in which data of human interactions is the annotated with labels to
describe relevant human behaviors of interest. We describe two related, yet distinct, corpora consisting of therapist client interactions in
psychotherapy sessions. We experimentally compare the proposed learning approaches for estimating behaviors of interest in these
datasets. Specifically, we compare single and multiple label learning approaches, single and multiple task learning approaches, and
evaluate the performance of these approaches when incorporating turn context. We demonstrate the prediction performance gains
which can be achieved by using the proposed paradigms and discuss the insights these models provide into these complex
interactions.
Index Terms—
F
1 INTRODUCTION
UNDERSTANDING and describing human behavior is animmensely multifaceted task. In conversation, partic-
ipants’ behaviors unfold and evolve over time, occurring
in both brief and extended time scales. Additionally, these
behaviors are often co-occurring and intrinsically related to
one another. The complexity of these interactions presents
an opportunity to investigate machine learning paradigms
which may better reflect the intricacies of these types of data
than traditional machine learning procedures. Specifically,
we explore multi-label and multi-task learning approaches
for predicting behaviors in psychotherapy. The multi-label
system is trained to predict co-occurring behaviors, at the
turn or session level, of the therapists and clients during
psychotherapy sessions. Subsequently, we propose a multi-
task system to learn behaviors across multiple psychother-
apy domains. Finally, we evaluate these methodologies
when context across multiple turns in the interactions is
incorporated.
In psychotherapy, the therapist seeks to work with the
client to create change in cognitions, emotions, or behav-
iors that are causing distress or impairment. There are a
variety of behaviors employed in this process that vary
according to the type of therapy, the aims of the therapy,
the client’s characteristics, and the training and skill of the
therapist. Researchers have suggested that for a variety of
symptoms the type of therapy may not significantly affect
outcomes [1]. Thus, it can be assumed that there are some
underlying mechanisms at work that are common across
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psychotherapy approaches. In fact, research suggests that
there are a number of common factors across evidence
based psychotherapies, such as alliance and empathy [2].
This has lead to the efforts to develop an evidence-based
psychotherapy that is effective across many common mental
health disorders [3].
In this work, we use two distinct, yet related, psychother-
apy approaches to serve as example domains in which
we evaluate automatic behavioral coding (ABC) systems
employing multi-label and multi-task learning frameworks.
Motivational Interviewing (MI) is a client centered approach
to therapy that aims to promote behavior change in clients
by exploring and resolving ambivalence. Cognitive Behav-
ior Therapy (CBT), in contrast to motivational interviewing,
is focused on developing coping strategies aimed at decreas-
ing symptoms. Both therapies are goal-oriented, evidence
based practices which are concerned with client behavior
change. So, despite differences in approach, there is sig-
nificant overlap in philosophical orientation and employed
techniques in the domains.
1.1 Behavioral Coding in Psychotherapy
In psychotherapy research, behavioral coding is the process
of identifying and codifying the behaviors which are most
relevant to the aims of therapy [4]. The objective of this
procedure is to define clear and broadly applicable behav-
ioral ‘codes’ which represent target behavioral constructs
that are of interest to a particular study or line of inquiry.
Behavioral observation and coding is common practice in
many subfields of psychology including diagnosing autism
[5], family and marital observational studies [6], [7], and
several forms of psychotherapy [8], [9]. Because manual
behavioral coding is costly and time-intensive, there is an
opportunity for the development of methodologies aimed
at automating aspects of this process.
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21.2 Machine Learning for Behavioral Coding
There have been numerous works aimed at using human
interaction data to help automate and inform the behav-
ioral observation and coding process in domains such as
marital therapy [10], motivational interviewing [11], [12],
and autism diagnosis [13]. Additionally, there have been
many features explored in these works including acoustic
and prosodic speech features [10], [14], [15], lexical and
semantic features [16], [17], automatically derived lexical
features [18], and visual features [19].
While the majority of systems proposed have been tra-
ditional fully supervised learning approaches, prior to this
work, we proposed Multiple Instance Learning (MIL) for
behavioral coding in couples therapy [20]. MIL is a semi-
supervised learning paradigm, in which several samples
share a single label, thus an MIL system attempts to learn
a many-to-one mapping between samples and labels. In
the case of behavioral coding, this mapping is between
the multiple turns (samples) to session level behavioral
codes (labels). In the present work, the proposed approaches
can be thought of as a type of multiple instance learning.
However, the samples in this work are treated as sequences
rather than independent observations and therefore better
reflect the temporal nature of human interactions.
Using a sequential model (a Conditional Random Field)
to predict sequences of utterance level behavioral codes
in psychotherapy was first proposed in [21]. This work
also proposed using dialog acts as a proxy for utterance
level behavioral codes and demonstrated that using di-
alog acts for predicting session level behaviors achieved
competitive performance to using carefully defined and
annotated utterance level behaviors. The first application
of neural networks to behavioral coding was proposed in
[22]. The authors propose a recursive neural network for
deriving an utterance representation and use a Maximum
Entropy Markov Model (MEMM) to perform detection of
client change talk and sustain talk at the individual utter-
ance level. Recurrent neural networks (RNNs) were first
proposed for behavioral coding in [23] and [24]. In [23],
the authors compare Long short term memory (LSTMs)
and Gated Recurrent Units (GRUs), two varieties of RNNs,
for predicting utterance level behavioral codes from word
embeddings. In [24], LSTMs are used for encoding turn
context from turn embeddings for predicting utterance level
behaviors which is subsequently used as the lower layers
of a deeper system that predicts sessions level empathy in
psychotherapy interactions. Recently, in [?], the authors pro-
posed using multimodal word-level based LSTMs trained
with prosodic and lexical features for predicting utterance
level codes in motivational interviewing sessions. In [25],
the authors compare several lexical and semantic feature
representations for predicting session level behaviors in
cognitive behavioral therapy sessions.
1.3 Multi-label Learning
Multi-label learning is a machine learning paradigm in
which each sample is associated with several, possibly re-
lated, labels [26]. Such a framework allows for a model to
learn more general features because they must be relevant
to multiple targets. Also, this approach allows a model to
account for relationships between labels which can be espe-
cially useful for predicting less frequent labels. Multi-label
learning has been explored for a wide variety of applica-
tions including functional genomics, text categorization, and
scene classification [26], [27] and for a variety of classifiers
including K-nearest neighbors [28], support vector machines
[29], and deep neural networks [30].
In behavioral coding, each code attempts to capture a
distinct behavior of interest. However many of these behav-
iors are fundamentally related; for example open question-
ing and reflective listening are considered the skills of a well
trained motivational interviewer, whereas confrontations
are not. In this sense behavioral coding is a problem with
multiple interrelated outputs which motivates investigating
a multi-label learning approach.
1.4 Multi-task Learning
Multi-task learning is a machine learning paradigm in
which a single model is optimized for more than one task
[31]. Such a model can share part or all of its architecture
save for the outputs which are dedicated to specific tasks.
These tasks are often related, allowing the model to key
in on features of general importance. This approach also
allows for a model to experience more data even though
the labels of each sample may not be available for all tasks.
This framework has shown success in a variety of domains
including text categorization [32], head pose estimation [33],
emotion recognition [34], and distance speech recognition
[35]. Recently, Liu et al., have proposed an adversarial
training approach for multi-task networks using a network
consisting of shared and private layers where the an adver-
sarial loss is used to force the shared layers to learn task
invariant features [36].
Data from many behavioral coding domains are of a
sensitive and private nature. For this reason it is often
difficult to obtain such data. Thus paradigms like multi-task
learning which can learn shared representations across re-
lated domains allow for inclusion of data from corpora, even
if these corpora do not share identical types of interaction
and behavioral coding schemes.
1.5 Multi-resolution Learning
Multi-resolution learning attempts to take advantage of
hierarchies existing in data or labels. For example, in the
case of document classification, each document is comprised
of multiple sentences. In this case, the representation can
be formulated with layers that learn a mapping from word
to sentence followed by layers responsible for learning a
mapping from sentence to document label [37], [38]. In ad-
dition to document classification, other notable application
of hierarchical learning include sequence generation [39],
image classification [40], and sentiment analysis [41].
With respect to human behavioral coding, there are
many resolutions at which these interactions can be eval-
uated, including sessions which are comprised of speaker
turns which are in turn comprised of speaker verbal and
non-verbal expressions as well as the behaviors which are
expressed and at times coded at the utterance and session
levels. Therefore it is important to incorporate contextual
information, whether across words or turns, to learn repre-
sentations which reflect the nature of these interactions.
32 METHODOLOGY
In this work, we employ deep learning architectures as a
means of comparing single/multi-label and single/multi-
task learning paradigms. In table 1, we present an reference
for the notation used throughout the paper.
TABLE 1: Notation reference.
Symbol Meaning
i session index
j turn index
k word index
N number of sessions
Mi number of turns in session
Kij number of words in turn
L number of labels in multi-label set
C turn context
wij turn word sequence
wijk word embedding vector
hijk hidden state of word encoder
Xij turn vector representation
rij speaker role
XCij set of turn context vectors
gij hidden state of turn encoder
Vij turn context vector representation
yij turn label
Yij turn multi-label set
zi session label
Zi session multi-label set
sij sample weight
Tij task relevance of the ijth sample
In this work, we assume the ith session, i ∈ {1, 2, ..., N},
to be comprised of a series of turns, j ∈ {1, 2, ...,Mi}, which
are comprised of word sequences, Wij . A turn is defined
as all words which are spoken in a speaker homogenous
region, the speaker having a particular role, rij , as either
the therapist or client in our expository domain. Each word
sequence is represented by a series of word embedding vec-
tors, wij = {wij1, wij2, ..., wijKij}. The word sequences are
input to the word encoder, consisting of a bidirectional long
short term memory (BiLSTM) network [42]. The resulting
hidden states of the BiLSTM are averaged, giving a vector
representation of the jth turn, xij . A visualization of the
word encoder is given in figure 1a.
2.1 Multi-label Learning for Behavioral Coding
Behavioral observation and coding can be applied at a
variety of temporal granularities, including at the utterance,
turn, and session levels. The behavioral codes, or labels,
annotated in a particular segment are often co-occurring
and related. Thus, viewing these individual labels as a set
of relevant labels, allows for casting the behavioral coding
problem as a multi-label learning problem. In this multi-
label learning scenario, a sample, e.g., wij , has an associate
set of labels, Yij , where Yij(l) = 1 if the lth label is true
for that sample and Yij(l) = 0, otherwise. For session level
labels, the posterior of estimated labels from the predictor is
averaged across turns in each session:
Zˆi =
1
Mi
Mi∑
j=1
Zˆij , (1)
for the session level prediction.
2.1.1 Multi-label Learning with Deep Neural Networks
Deep neural networks provide a flexible architecture for
multi-input and multi-output learning paradigms. A multi-
output network can be interpreted as a multi-label network
when the network weights are fully shared by the multi-
label outputs.
For the multi-label loss we use binary cross entropy loss,
summed across the multi-label outputs. This loss does not
explicitly take into account correlations between the labels
but rather relies on the shared network weights to encode
this information. The multi-label binary cross entropy loss
is given by:
E =−
N∑
i=1
Mi∑
j=1
L∑
l=1
Yij(l) · log
(
Yˆij(l)
)
+ (1− Yij(l)) · log
(
1− Yˆij(l)
)
.
(2)
2.1.2 Multi-label Sample Weights
Class imbalance is a common problem in machine learning
that can drastically impact model training and generaliza-
tion. A common approach is to weigh the loss function
so losses incurred by samples of less frequent classes are
weighted more heavily, so as to increase the impact of
those samples in the model. In multi-label problems class
imbalance is no longer clearly defined as labels are no longer
individual but parts of a multi-label set. One option would
be to weigh the loss function according to the power set
of the multi-label set, 2Y . However, because the power set
grows exponentially with the number of labels the label co-
occurrence distribution becomes sparse which can lead to
overfitting. In [43], the authors propose an algorithm that
wij
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<latexit sha1_base64="ijZZRwATSGvK9Z/z/Qq8LTiY44Y=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3btZhN2J0oJ/RFePCji1d/jzX/jts1BWx8MPN6b YWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbG6x0nC/YgOlQgFo2il9lM/Ew+1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5uVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1OBkJzhnJiCWVa2FsJG1FNGdqESjYEb/nlVdKqVT23 6t1dVOrXeRxFOIFTOAcPLqEOt9CAJjAYwzO8wpuTOC/Ou/OxaC04+cwx/IHz+QNeuI+T</latexit><latexit sha1_base64="ijZZRwATSGvK9Z/z/Qq8LTiY44Y=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3btZhN2J0oJ/RFePCji1d/jzX/jts1BWx8MPN6b YWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbG6x0nC/YgOlQgFo2il9lM/Ew+1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5uVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1OBkJzhnJiCWVa2FsJG1FNGdqESjYEb/nlVdKqVT23 6t1dVOrXeRxFOIFTOAcPLqEOt9CAJjAYwzO8wpuTOC/Ou/OxaC04+cwx/IHz+QNeuI+T</latexit><latexit sha1_base64="ijZZRwATSGvK9Z/z/Qq8LTiY44Y=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3btZhN2J0oJ/RFePCji1d/jzX/jts1BWx8MPN6b YWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbG6x0nC/YgOlQgFo2il9lM/Ew+1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5uVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1OBkJzhnJiCWVa2FsJG1FNGdqESjYEb/nlVdKqVT23 6t1dVOrXeRxFOIFTOAcPLqEOt9CAJjAYwzO8wpuTOC/Ou/OxaC04+cwx/IHz+QNeuI+T</latexit><latexit sha1_base64="ijZZRwATSGvK9Z/z/Qq8LTiY44Y=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3btZhN2J0oJ/RFePCji1d/jzX/jts1BWx8MPN6b YWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbG6x0nC/YgOlQgFo2il9lM/Ew+1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5uVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1OBkJzhnJiCWVa2FsJG1FNGdqESjYEb/nlVdKqVT23 6t1dVOrXeRxFOIFTOAcPLqEOt9CAJjAYwzO8wpuTOC/Ou/OxaC04+cwx/IHz+QNeuI+T</latexit>
hij1
<latexit sha1_base64="iCNjW1c/12h8wQU+uJ4rnnTizmw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7E6GE/ggvHhTx6u/x5r9x0+agrQ8GHu/N MDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFqpMx5k4tGbDao1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/YxqFEzyWaWfGp5QNqEj3rNU0YgbP5ufOyNnVhmSMNa2FJK5+nsio5Ex0yiwnRHFsVn2cvE/r5dieO1nQiUpcsUWi8JUEoxJ/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC85ZdXSfui7rl1 7/6y1rgp4ijDCZzCOXhwBQ24gya0gMEEnuEV3pzEeXHenY9Fa8kpZo7hD5zPH0Ydj4M=</latexit><latexit sha1_base64="iCNjW1c/12h8wQU+uJ4rnnTizmw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7E6GE/ggvHhTx6u/x5r9x0+agrQ8GHu/N MDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFqpMx5k4tGbDao1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/YxqFEzyWaWfGp5QNqEj3rNU0YgbP5ufOyNnVhmSMNa2FJK5+nsio5Ex0yiwnRHFsVn2cvE/r5dieO1nQiUpcsUWi8JUEoxJ/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC85ZdXSfui7rl1 7/6y1rgp4ijDCZzCOXhwBQ24gya0gMEEnuEV3pzEeXHenY9Fa8kpZo7hD5zPH0Ydj4M=</latexit><latexit sha1_base64="iCNjW1c/12h8wQU+uJ4rnnTizmw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7E6GE/ggvHhTx6u/x5r9x0+agrQ8GHu/N MDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFqpMx5k4tGbDao1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/YxqFEzyWaWfGp5QNqEj3rNU0YgbP5ufOyNnVhmSMNa2FJK5+nsio5Ex0yiwnRHFsVn2cvE/r5dieO1nQiUpcsUWi8JUEoxJ/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC85ZdXSfui7rl1 7/6y1rgp4ijDCZzCOXhwBQ24gya0gMEEnuEV3pzEeXHenY9Fa8kpZo7hD5zPH0Ydj4M=</latexit><latexit sha1_base64="iCNjW1c/12h8wQU+uJ4rnnTizmw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7E6GE/ggvHhTx6u/x5r9x0+agrQ8GHu/N MDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFqpMx5k4tGbDao1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/YxqFEzyWaWfGp5QNqEj3rNU0YgbP5ufOyNnVhmSMNa2FJK5+nsio5Ex0yiwnRHFsVn2cvE/r5dieO1nQiUpcsUWi8JUEoxJ/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC85ZdXSfui7rl1 7/6y1rgp4ijDCZzCOXhwBQ24gya0gMEEnuEV3pzEeXHenY9Fa8kpZo7hD5zPH0Ydj4M=</latexit>
hij2
<latexit sha1_base64="MXuXvkd8OznNlt6gMTHNc7a+KUY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2A9oQ9lsN+3azSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3 w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1gNOE+xEdKREKRtFKnfEgE4+12aBccavuAmSdeDmpQI7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFuTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKgkRa7YclGYSoIxmf9OhkJzhnJqCWVa2FsJG1NNGdqESjYEb/XlddKuVT23 6t1fVRo3eRxFOINzuAQP6tCAO2hCCxhM4Ble4c1JnBfn3flYthacfOYU/sD5/AFHoo+E</latexit><latexit sha1_base64="MXuXvkd8OznNlt6gMTHNc7a+KUY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2A9oQ9lsN+3azSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3 w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1gNOE+xEdKREKRtFKnfEgE4+12aBccavuAmSdeDmpQI7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFuTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKgkRa7YclGYSoIxmf9OhkJzhnJqCWVa2FsJG1NNGdqESjYEb/XlddKuVT23 6t1fVRo3eRxFOINzuAQP6tCAO2hCCxhM4Ble4c1JnBfn3flYthacfOYU/sD5/AFHoo+E</latexit><latexit sha1_base64="MXuXvkd8OznNlt6gMTHNc7a+KUY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2A9oQ9lsN+3azSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3 w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1gNOE+xEdKREKRtFKnfEgE4+12aBccavuAmSdeDmpQI7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFuTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKgkRa7YclGYSoIxmf9OhkJzhnJqCWVa2FsJG1NNGdqESjYEb/XlddKuVT23 6t1fVRo3eRxFOINzuAQP6tCAO2hCCxhM4Ble4c1JnBfn3flYthacfOYU/sD5/AFHoo+E</latexit><latexit sha1_base64="MXuXvkd8OznNlt6gMTHNc7a+KUY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2A9oQ9lsN+3azSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3 w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1gNOE+xEdKREKRtFKnfEgE4+12aBccavuAmSdeDmpQI7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFuTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKgkRa7YclGYSoIxmf9OhkJzhnJqCWVa2FsJG1NNGdqESjYEb/XlddKuVT23 6t1fVRo3eRxFOINzuAQP6tCAO2hCCxhM4Ble4c1JnBfn3flYthacfOYU/sD5/AFHoo+E</latexit>
hijK
<latexit sha1_base64="ivTSz9HX6ozcw+e9L+rBsMYhsSg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF8FLBfsBbSib7aZdu9mE3YlQQn+EFw+KePX3ePPfuG1z0NYHA4/3 ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnCScD+iQyVCwShaqT3qZ+LxbtovV9yqOwdZJV5OKpCj0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXUkUjbvxsfu6UnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMMrPxMqSZErtlgUppJgTGa/k4HQnKGcWEKZFvZWwkZUU4Y2oZINwVt+eZW0Lqqe W/XuLyv16zyOIpzAKZyDBzWowy00oAkMxvAMr/DmJM6L8+58LFoLTj5zDH/gfP4AbZ+PnQ==</latexit><latexit sha1_base64="ivTSz9HX6ozcw+e9L+rBsMYhsSg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF8FLBfsBbSib7aZdu9mE3YlQQn+EFw+KePX3ePPfuG1z0NYHA4/3 ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnCScD+iQyVCwShaqT3qZ+LxbtovV9yqOwdZJV5OKpCj0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXUkUjbvxsfu6UnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMMrPxMqSZErtlgUppJgTGa/k4HQnKGcWEKZFvZWwkZUU4Y2oZINwVt+eZW0Lqqe W/XuLyv16zyOIpzAKZyDBzWowy00oAkMxvAMr/DmJM6L8+58LFoLTj5zDH/gfP4AbZ+PnQ==</latexit><latexit sha1_base64="ivTSz9HX6ozcw+e9L+rBsMYhsSg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF8FLBfsBbSib7aZdu9mE3YlQQn+EFw+KePX3ePPfuG1z0NYHA4/3 ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnCScD+iQyVCwShaqT3qZ+LxbtovV9yqOwdZJV5OKpCj0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXUkUjbvxsfu6UnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMMrPxMqSZErtlgUppJgTGa/k4HQnKGcWEKZFvZWwkZUU4Y2oZINwVt+eZW0Lqqe W/XuLyv16zyOIpzAKZyDBzWowy00oAkMxvAMr/DmJM6L8+58LFoLTj5zDH/gfP4AbZ+PnQ==</latexit><latexit sha1_base64="ivTSz9HX6ozcw+e9L+rBsMYhsSg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF8FLBfsBbSib7aZdu9mE3YlQQn+EFw+KePX3ePPfuG1z0NYHA4/3 ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnCScD+iQyVCwShaqT3qZ+LxbtovV9yqOwdZJV5OKpCj0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXUkUjbvxsfu6UnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMMrPxMqSZErtlgUppJgTGa/k4HQnKGcWEKZFvZWwkZUU4Y2oZINwVt+eZW0Lqqe W/XuLyv16zyOIpzAKZyDBzWowy00oAkMxvAMr/DmJM6L8+58LFoLTj5zDH/gfP4AbZ+PnQ==</latexit>
wijK
<latexit sha1_base64="F2Ct15m8G0iAJrghIGMX/1GHAsE=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+Clgv2ANpTNdtOu3WzC7kQpoT/CiwdFvPp7vPlv3LY5aOuDgcd7 M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqtx65NiJW9zhOuB/RgRKhYBSt1HrqZeLhdtIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdu6EnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNLPxMqSZErNl8UppJgTKa/k77QnKEcW0KZFvZWwoZUU4Y2oZINwVt8eZk0z6qe W/Xuziu1qzyOIhzBMZyCBxdQgxuoQwMYjOAZXuHNSZwX5935mLcWnHzmEP7A+fwBhLWPrA==</latexit><latexit sha1_base64="F2Ct15m8G0iAJrghIGMX/1GHAsE=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+Clgv2ANpTNdtOu3WzC7kQpoT/CiwdFvPp7vPlv3LY5aOuDgcd7 M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqtx65NiJW9zhOuB/RgRKhYBSt1HrqZeLhdtIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdu6EnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNLPxMqSZErNl8UppJgTKa/k77QnKEcW0KZFvZWwoZUU4Y2oZINwVt8eZk0z6qe W/Xuziu1qzyOIhzBMZyCBxdQgxuoQwMYjOAZXuHNSZwX5935mLcWnHzmEP7A+fwBhLWPrA==</latexit><latexit sha1_base64="F2Ct15m8G0iAJrghIGMX/1GHAsE=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+Clgv2ANpTNdtOu3WzC7kQpoT/CiwdFvPp7vPlv3LY5aOuDgcd7 M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqtx65NiJW9zhOuB/RgRKhYBSt1HrqZeLhdtIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdu6EnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNLPxMqSZErNl8UppJgTKa/k77QnKEcW0KZFvZWwoZUU4Y2oZINwVt8eZk0z6qe W/Xuziu1qzyOIhzBMZyCBxdQgxuoQwMYjOAZXuHNSZwX5935mLcWnHzmEP7A+fwBhLWPrA==</latexit><latexit sha1_base64="F2Ct15m8G0iAJrghIGMX/1GHAsE=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+Clgv2ANpTNdtOu3WzC7kQpoT/CiwdFvPp7vPlv3LY5aOuDgcd7 M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqtx65NiJW9zhOuB/RgRKhYBSt1HrqZeLhdtIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdu6EnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNLPxMqSZErNl8UppJgTKa/k77QnKEcW0KZFvZWwoZUU4Y2oZINwVt8eZk0z6qe W/Xuziu1qzyOIhzBMZyCBxdQgxuoQwMYjOAZXuHNSZwX5935mLcWnHzmEP7A+fwBhLWPrA==</latexit>
1
K
P
k hijk
<latexit sha1_base64="T1YU3A0PHsY07EMtRg/krLlfe6s=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCbkriRpdFQQQ3FewDmhAm00k7ZvJgZiKUEHDjr7hxoYhbf8KdOz/F6WOhrQcu HM65l3vv8VPOpLKsL6O0sLi0vFJeraytb2xumds7LZlkgtAmSXgiOj6WlLOYNhVTnHZSQXHkc9r2w4uR376nQrIkvlXDlLoR7scsYAQrLXnmnhMITHK7yK8L5Mgs8kI08HJ2FxaeWbVq1hhonthTUq0fW5ffANDwzE+nl5AsorEiHEvZta1UuTkWihFOi4qTSZpiEuI+7Woa44hKNx//UKBDrfRQkAhdsUJj9fdEjiMph5GvOyOsBnLWG4n/ed1MBWduzuI0UzQmk0VBxpFK0CgQ1GOCEsWH mmAimL4VkQHWoSgdW0WHYM++PE9aJzXbqtk3drV+DhOUYR8O4AhsOIU6XEEDmkDgAZ7gBV6NR+PZeDPeJ60lYzqzC39gfPwAcGGZhw==</latexit><latexit sha1_base64="/tdm357hx0cdjsDvMV96bB2OHzk=">AAACA3icbVDLSsNAFJ34rPUVdaebwSLopmTc6LIqiOCmgn1AE8JkOmnHziRhZiKUEHDjZ7h140IRt/6EO//AtV/g9LHQ 1gMXDufcy733BAlnSjvOpzUzOze/sFhYKi6vrK6t2xubdRWnktAaiXksmwFWlLOI1jTTnDYTSbEIOG0EvbOB37ilUrE4utb9hHoCdyIWMoK1kXx72w0lJhnKs8scuioVfg92/Yzd9HLfLjllZwg4TdCYlCoHzvnX98NJ1bc/3HZMUkEjTThWqoWcRHsZlpoRTvOimyqaYNLDHdoyNMKCKi8b/pDDPaO0YRhLU5GGQ/X3RIaFUn0RmE6BdVdNegPxP6+V6vDYy1iUpJpGZLQoTDnUMRwEAttM UqJ53xBMJDO3QtLFJhRtYiuaENDky9OkflhGThldoVLlFIxQADtgF+wDBI5ABVyAKqgBAu7AI3gGL9a99WS9Wm+j1hlrPLMF/sB6/wHn0Jtf</latexit><latexit sha1_base64="/tdm357hx0cdjsDvMV96bB2OHzk=">AAACA3icbVDLSsNAFJ34rPUVdaebwSLopmTc6LIqiOCmgn1AE8JkOmnHziRhZiKUEHDjZ7h140IRt/6EO//AtV/g9LHQ 1gMXDufcy733BAlnSjvOpzUzOze/sFhYKi6vrK6t2xubdRWnktAaiXksmwFWlLOI1jTTnDYTSbEIOG0EvbOB37ilUrE4utb9hHoCdyIWMoK1kXx72w0lJhnKs8scuioVfg92/Yzd9HLfLjllZwg4TdCYlCoHzvnX98NJ1bc/3HZMUkEjTThWqoWcRHsZlpoRTvOimyqaYNLDHdoyNMKCKi8b/pDDPaO0YRhLU5GGQ/X3RIaFUn0RmE6BdVdNegPxP6+V6vDYy1iUpJpGZLQoTDnUMRwEAttM UqJ53xBMJDO3QtLFJhRtYiuaENDky9OkflhGThldoVLlFIxQADtgF+wDBI5ABVyAKqgBAu7AI3gGL9a99WS9Wm+j1hlrPLMF/sB6/wHn0Jtf</latexit><latexit sha1_base64="VdWNauI6M7DUKtp2xmmNucs0hOw=">AAACA3icbVDLSgMxFM34rPU16k43wSK4KhM3uiy6EdxUsA/oDEMmzbSxSWZIMkIZBtz4K25cKOLWn3Dn35i2s9DWAxcO 59zLvfdEKWfaeN63s7S8srq2Xtmobm5t7+y6e/ttnWSK0BZJeKK6EdaUM0lbhhlOu6miWEScdqLR1cTvPFClWSLvzDilgcADyWJGsLFS6B76scIkR0V+U0BfZyIcwWGYs/tREbo1r+5NARcJKkkNlGiG7pffT0gmqDSEY617yEtNkGNlGOG0qPqZpikmIzygPUslFlQH+fSHAp5YpQ/jRNmSBk7V3xM5FlqPRWQ7BTZDPe9NxP+8XmbiiyBnMs0MlWS2KM44NAmcBAL7TFFi+NgSTBSzt0Iy xDYUY2Or2hDQ/MuLpH1WR14d3aJa47KMowKOwDE4BQicgwa4Bk3QAgQ8gmfwCt6cJ+fFeXc+Zq1LTjlzAP7A+fwBFXqXyA==</latexit>
Hij
<latexit sha1_base64="MbTcjCSlcI/kWIfxDVXXf13+90g=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwjmAckS5idzCaTzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq6 6e6KEs6M9f1vr7CxubW9U9wt7e0fHB6Vj09aRqWa0CZRXOlOhA3lTNKmZZbTTqIpFhGn7WhyP/fbT1QbpuSjnSY0FHgoWcwItk5q1fsZG8/65Ypf9RdA6yTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNZqZcammAywUPadVRiQU2YLa6doQunDFCstCtp0UL9PZFhYcxURK5TYDsyq95c/M/rpja+DTMmk9RSSZaL4pQjq9D8dTRgmhLLp45gopm7FZER1phYF1DJhRCsvrxOWlfVwK8G D9eV2l0eRxHO4BwuIYAbqEEdGtAEAmN4hld485T34r17H8vWgpfPnMIfeJ8/o3aPKA==</latexit><latexit sha1_base64="MbTcjCSlcI/kWIfxDVXXf13+90g=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwjmAckS5idzCaTzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq6 6e6KEs6M9f1vr7CxubW9U9wt7e0fHB6Vj09aRqWa0CZRXOlOhA3lTNKmZZbTTqIpFhGn7WhyP/fbT1QbpuSjnSY0FHgoWcwItk5q1fsZG8/65Ypf9RdA6yTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNZqZcammAywUPadVRiQU2YLa6doQunDFCstCtp0UL9PZFhYcxURK5TYDsyq95c/M/rpja+DTMmk9RSSZaL4pQjq9D8dTRgmhLLp45gopm7FZER1phYF1DJhRCsvrxOWlfVwK8G D9eV2l0eRxHO4BwuIYAbqEEdGtAEAmN4hld485T34r17H8vWgpfPnMIfeJ8/o3aPKA==</latexit><latexit sha1_base64="MbTcjCSlcI/kWIfxDVXXf13+90g=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwjmAckS5idzCaTzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq6 6e6KEs6M9f1vr7CxubW9U9wt7e0fHB6Vj09aRqWa0CZRXOlOhA3lTNKmZZbTTqIpFhGn7WhyP/fbT1QbpuSjnSY0FHgoWcwItk5q1fsZG8/65Ypf9RdA6yTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNZqZcammAywUPadVRiQU2YLa6doQunDFCstCtp0UL9PZFhYcxURK5TYDsyq95c/M/rpja+DTMmk9RSSZaL4pQjq9D8dTRgmhLLp45gopm7FZER1phYF1DJhRCsvrxOWlfVwK8G D9eV2l0eRxHO4BwuIYAbqEEdGtAEAmN4hld485T34r17H8vWgpfPnMIfeJ8/o3aPKA==</latexit><latexit sha1_base64="MbTcjCSlcI/kWIfxDVXXf13+90g=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwjmAckS5idzCaTzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq6 6e6KEs6M9f1vr7CxubW9U9wt7e0fHB6Vj09aRqWa0CZRXOlOhA3lTNKmZZbTTqIpFhGn7WhyP/fbT1QbpuSjnSY0FHgoWcwItk5q1fsZG8/65Ypf9RdA6yTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNZqZcammAywUPadVRiQU2YLa6doQunDFCstCtp0UL9PZFhYcxURK5TYDsyq95c/M/rpja+DTMmk9RSSZaL4pQjq9D8dTRgmhLLp45gopm7FZER1phYF1DJhRCsvrxOWlfVwK8G D9eV2l0eRxHO4BwuIYAbqEEdGtAEAmN4hld485T34r17H8vWgpfPnMIfeJ8/o3aPKA==</latexit>
· · ·<latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/N MDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3 l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/N MDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3 l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/N MDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3 l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/N MDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3 l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit>
· · ·<latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/N MDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3 l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/N MDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3 l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/N MDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3 l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/N MDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3 l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit>
(a) Word encoder
BiLSTM
<latexit sha1_base64="7Xa34w053QyAGLYpIE+mPcP0wAs=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SmDLExkIhYr4gOcLeZi9Zs7d77O4J4ch/sLFQxNb/Y+e/cZNcoYkPBh7v zTAzL4g508Z1v53cxubW9k5+t7C3f3B4VDw+aWuZKEJbRHKpugHWlDNBW4YZTruxojgKOO0Ek+u533miSjMpmmYaUz/CI8FCRrCxUrvObh+ad4NiyS27C6B14mWkBBkag+JXfyhJElFhCMda9zw3Nn6KlWGE01mhn2gaYzLBI9qzVOCIaj9dXDtDF1YZolAqW8Kghfp7IsWR1tMosJ0RNmO96s3F/7xeYsKqnzIRJ4YKslwUJhwZieavoyFTlBg+tQQTxeytiIyxwsTYgAo2BG/15XXSrpQ9 t+zdV0q1ehZHHs7gHC7BgyuowQ00oAUEHuEZXuHNkc6L8+58LFtzTjZzCn/gfP4A1WaOnw==</latexit><latexit sha1_base64="7Xa34w053QyAGLYpIE+mPcP0wAs=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SmDLExkIhYr4gOcLeZi9Zs7d77O4J4ch/sLFQxNb/Y+e/cZNcoYkPBh7v zTAzL4g508Z1v53cxubW9k5+t7C3f3B4VDw+aWuZKEJbRHKpugHWlDNBW4YZTruxojgKOO0Ek+u533miSjMpmmYaUz/CI8FCRrCxUrvObh+ad4NiyS27C6B14mWkBBkag+JXfyhJElFhCMda9zw3Nn6KlWGE01mhn2gaYzLBI9qzVOCIaj9dXDtDF1YZolAqW8Kghfp7IsWR1tMosJ0RNmO96s3F/7xeYsKqnzIRJ4YKslwUJhwZieavoyFTlBg+tQQTxeytiIyxwsTYgAo2BG/15XXSrpQ9 t+zdV0q1ehZHHs7gHC7BgyuowQ00oAUEHuEZXuHNkc6L8+58LFtzTjZzCn/gfP4A1WaOnw==</latexit><latexit sha1_base64="7Xa34w053QyAGLYpIE+mPcP0wAs=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SmDLExkIhYr4gOcLeZi9Zs7d77O4J4ch/sLFQxNb/Y+e/cZNcoYkPBh7v zTAzL4g508Z1v53cxubW9k5+t7C3f3B4VDw+aWuZKEJbRHKpugHWlDNBW4YZTruxojgKOO0Ek+u533miSjMpmmYaUz/CI8FCRrCxUrvObh+ad4NiyS27C6B14mWkBBkag+JXfyhJElFhCMda9zw3Nn6KlWGE01mhn2gaYzLBI9qzVOCIaj9dXDtDF1YZolAqW8Kghfp7IsWR1tMosJ0RNmO96s3F/7xeYsKqnzIRJ4YKslwUJhwZieavoyFTlBg+tQQTxeytiIyxwsTYgAo2BG/15XXSrpQ9 t+zdV0q1ehZHHs7gHC7BgyuowQ00oAUEHuEZXuHNkc6L8+58LFtzTjZzCn/gfP4A1WaOnw==</latexit><latexit sha1_base64="7Xa34w053QyAGLYpIE+mPcP0wAs=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SmDLExkIhYr4gOcLeZi9Zs7d77O4J4ch/sLFQxNb/Y+e/cZNcoYkPBh7v zTAzL4g508Z1v53cxubW9k5+t7C3f3B4VDw+aWuZKEJbRHKpugHWlDNBW4YZTruxojgKOO0Ek+u533miSjMpmmYaUz/CI8FCRrCxUrvObh+ad4NiyS27C6B14mWkBBkag+JXfyhJElFhCMda9zw3Nn6KlWGE01mhn2gaYzLBI9qzVOCIaj9dXDtDF1YZolAqW8Kghfp7IsWR1tMosJ0RNmO96s3F/7xeYsKqnzIRJ4YKslwUJhwZieavoyFTlBg+tQQTxeytiIyxwsTYgAo2BG/15XXSrpQ9 t+zdV0q1ehZHHs7gHC7BgyuowQ00oAUEHuEZXuHNkc6L8+58LFtzTjZzCn/gfP4A1WaOnw==</latexit>
xij C
<latexit sha1_base64="+GkttX7+ihnAjzXvQR15V/KYXrg=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbArgh6DuXiMYB6QLGF2MknGzM6uM71iWPITXjwo4tXf8ebfOEn2oIkFDUVV N91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMYVad+85FrIyJ1h+OY+yEdKNEXjKKVWk/dVNyfVSfdYsktuzOQZeJlpAQZat3iV6cXsSTkCpmkxrQ9N0Y/pRoFk3xS6CSGx5SN6IC3LVU05MZPZ/dOyIlVeqQfaVsKyUz9PZHS0JhxGNjOkOLQLHpT8T+vnWD/yk+FihPkis0X9RNJMCLT50lPaM5Qji2hTAt7K2FDqilDG1HBhuAtvrxMGudl zy17txelynUWRx6O4BhOwYNLqMAN1KAODCQ8wyu8OQ/Oi/PufMxbc042cwh/4Hz+AOW6j9w=</latexit><latexit sha1_base64="+GkttX7+ihnAjzXvQR15V/KYXrg=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbArgh6DuXiMYB6QLGF2MknGzM6uM71iWPITXjwo4tXf8ebfOEn2oIkFDUVV N91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMYVad+85FrIyJ1h+OY+yEdKNEXjKKVWk/dVNyfVSfdYsktuzOQZeJlpAQZat3iV6cXsSTkCpmkxrQ9N0Y/pRoFk3xS6CSGx5SN6IC3LVU05MZPZ/dOyIlVeqQfaVsKyUz9PZHS0JhxGNjOkOLQLHpT8T+vnWD/yk+FihPkis0X9RNJMCLT50lPaM5Qji2hTAt7K2FDqilDG1HBhuAtvrxMGudl zy17txelynUWRx6O4BhOwYNLqMAN1KAODCQ8wyu8OQ/Oi/PufMxbc042cwh/4Hz+AOW6j9w=</latexit><latexit sha1_base64="+GkttX7+ihnAjzXvQR15V/KYXrg=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbArgh6DuXiMYB6QLGF2MknGzM6uM71iWPITXjwo4tXf8ebfOEn2oIkFDUVV N91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMYVad+85FrIyJ1h+OY+yEdKNEXjKKVWk/dVNyfVSfdYsktuzOQZeJlpAQZat3iV6cXsSTkCpmkxrQ9N0Y/pRoFk3xS6CSGx5SN6IC3LVU05MZPZ/dOyIlVeqQfaVsKyUz9PZHS0JhxGNjOkOLQLHpT8T+vnWD/yk+FihPkis0X9RNJMCLT50lPaM5Qji2hTAt7K2FDqilDG1HBhuAtvrxMGudl zy17txelynUWRx6O4BhOwYNLqMAN1KAODCQ8wyu8OQ/Oi/PufMxbc042cwh/4Hz+AOW6j9w=</latexit><latexit sha1_base64="+GkttX7+ihnAjzXvQR15V/KYXrg=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbArgh6DuXiMYB6QLGF2MknGzM6uM71iWPITXjwo4tXf8ebfOEn2oIkFDUVV N91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMYVad+85FrIyJ1h+OY+yEdKNEXjKKVWk/dVNyfVSfdYsktuzOQZeJlpAQZat3iV6cXsSTkCpmkxrQ9N0Y/pRoFk3xS6CSGx5SN6IC3LVU05MZPZ/dOyIlVeqQfaVsKyUz9PZHS0JhxGNjOkOLQLHpT8T+vnWD/yk+FihPkis0X9RNJMCLT50lPaM5Qji2hTAt7K2FDqilDG1HBhuAtvrxMGudl zy17txelynUWRx6O4BhOwYNLqMAN1KAODCQ8wyu8OQ/Oi/PufMxbc042cwh/4Hz+AOW6j9w=</latexit>
xij
<latexit sha1_base64="vmwSjMizg1iooPM6UuYVoWgsQ/U=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpNJ5rHMzIphyT948aCIV//Hm3/jJNmDJhY0FFXd dHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+nfmtR6oNU/LBThIaCjyQLGYEWyc1n3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8G 95eV2k0eRxFO4BTOIYArqMEd1KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AO0mj1g=</latexit><latexit sha1_base64="vmwSjMizg1iooPM6UuYVoWgsQ/U=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpNJ5rHMzIphyT948aCIV//Hm3/jJNmDJhY0FFXd dHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+nfmtR6oNU/LBThIaCjyQLGYEWyc1n3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8G 95eV2k0eRxFO4BTOIYArqMEd1KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AO0mj1g=</latexit><latexit sha1_base64="vmwSjMizg1iooPM6UuYVoWgsQ/U=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpNJ5rHMzIphyT948aCIV//Hm3/jJNmDJhY0FFXd dHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+nfmtR6oNU/LBThIaCjyQLGYEWyc1n3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8G 95eV2k0eRxFO4BTOIYArqMEd1KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AO0mj1g=</latexit><latexit sha1_base64="vmwSjMizg1iooPM6UuYVoWgsQ/U=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpNJ5rHMzIphyT948aCIV//Hm3/jJNmDJhY0FFXd dHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+nfmtR6oNU/LBThIaCjyQLGYEWyc1n3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8G 95eV2k0eRxFO4BTOIYArqMEd1KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AO0mj1g=</latexit>
xij+C
<latexit sha1_base64="t2G6q7jcI262AqljRASt0ui4Euk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0Gc/EYwTwgWcLsZJKMmZ1dZ3rFsOQnvHhQxKu/482/cZLsQRMLGoqq brq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwqk795iPXRkTqDscx90M6UKIvGEUrtZ66qbg/q066xZJbdmcgy8TLSAky1LrFr04vYknIFTJJjWl7box+SjUKJvmk0EkMjykb0QFvW6poyI2fzu6dkBOr9Eg/0rYUkpn6eyKloTHjMLCdIcWhWfSm4n9eO8H+lZ8KFSfIFZsv6ieSYESmz5Oe0JyhHFtCmRb2VsKGVFOGNqKCDcFbfHmZNM7L nlv2bi9KlessjjwcwTGcggeXUIEbqEEdGEh4hld4cx6cF+fd+Zi35pxs5hD+wPn8AeKuj9o=</latexit><latexit sha1_base64="t2G6q7jcI262AqljRASt0ui4Euk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0Gc/EYwTwgWcLsZJKMmZ1dZ3rFsOQnvHhQxKu/482/cZLsQRMLGoqq brq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwqk795iPXRkTqDscx90M6UKIvGEUrtZ66qbg/q066xZJbdmcgy8TLSAky1LrFr04vYknIFTJJjWl7box+SjUKJvmk0EkMjykb0QFvW6poyI2fzu6dkBOr9Eg/0rYUkpn6eyKloTHjMLCdIcWhWfSm4n9eO8H+lZ8KFSfIFZsv6ieSYESmz5Oe0JyhHFtCmRb2VsKGVFOGNqKCDcFbfHmZNM7L nlv2bi9KlessjjwcwTGcggeXUIEbqEEdGEh4hld4cx6cF+fd+Zi35pxs5hD+wPn8AeKuj9o=</latexit><latexit sha1_base64="t2G6q7jcI262AqljRASt0ui4Euk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0Gc/EYwTwgWcLsZJKMmZ1dZ3rFsOQnvHhQxKu/482/cZLsQRMLGoqq brq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwqk795iPXRkTqDscx90M6UKIvGEUrtZ66qbg/q066xZJbdmcgy8TLSAky1LrFr04vYknIFTJJjWl7box+SjUKJvmk0EkMjykb0QFvW6poyI2fzu6dkBOr9Eg/0rYUkpn6eyKloTHjMLCdIcWhWfSm4n9eO8H+lZ8KFSfIFZsv6ieSYESmz5Oe0JyhHFtCmRb2VsKGVFOGNqKCDcFbfHmZNM7L nlv2bi9KlessjjwcwTGcggeXUIEbqEEdGEh4hld4cx6cF+fd+Zi35pxs5hD+wPn8AeKuj9o=</latexit><latexit sha1_base64="t2G6q7jcI262AqljRASt0ui4Euk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0Gc/EYwTwgWcLsZJKMmZ1dZ3rFsOQnvHhQxKu/482/cZLsQRMLGoqq brq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwqk795iPXRkTqDscx90M6UKIvGEUrtZ66qbg/q066xZJbdmcgy8TLSAky1LrFr04vYknIFTJJjWl7box+SjUKJvmk0EkMjykb0QFvW6poyI2fzu6dkBOr9Eg/0rYUkpn6eyKloTHjMLCdIcWhWfSm4n9eO8H+lZ8KFSfIFZsv6ieSYESmz5Oe0JyhHFtCmRb2VsKGVFOGNqKCDcFbfHmZNM7L nlv2bi9KlessjjwcwTGcggeXUIEbqEEdGEh4hld4cx6cF+fd+Zi35pxs5hD+wPn8AeKuj9o=</latexit>
1
2C+1
P
c gj+c
<latexit sha1_base64="6ulCkYIQpWwsT7HI4lKmyySvA5I=">AAACBnicbVDJSgNBEK1xjXEb9ShCYxCEQJzORY/BXLwIEcwCSRh7Oj1Jm56F7h4hDHPy4q948aCIV7/Bm39jZzlo4oOC x3tVVNXzYsGVdpxva2l5ZXVtPbeR39za3tm19/YbKkokZXUaiUi2PKKY4CGra64Fa8WSkcATrOkNq2O/+cCk4lF4q0cx6wakH3KfU6KN5NpHHV8SmuIsLVeLOEMdlQQuRX03vS/SzLULTsmZAC0SPCOFyplzfQcANdf+6vQimgQs1FQQpdrYiXU3JVJzKliW7ySKxYQOSZ+1DQ1JwFQ3nbyRoROj9JAfSVOhRhP190RKAqVGgWc6A6IHat4bi/957UT7F92Uh3GiWUini/xEIB2hcSaoxyWj WowMIVRycyuiA2Jy0Sa5vAkBz7+8SBrlEnZK+AYXKpcwRQ4O4RhOAcM5VOAKalAHCo/wDK/wZj1ZL9a79TFtXbJmMwfwB9bnD6ylmWk=</latexit><latexit sha1_base64="zmHU3QqD2L18ZErO3jbgr0oyLls=">AAACBnicbVC7SgNBFJ2Nrxhfq5YSGAyCEIg7abQMprERIrhJILsss5PZZMzsg5lZISxb2fgrNhaK2NrZ2/k3Th6FJh64 cDjnXu69x084k8qyvo3Cyura+kZxs7S1vbO7Z+4ftGWcCkJtEvNYdH0sKWcRtRVTnHYTQXHoc9rxR82J37mnQrI4ulXjhLohHkQsYAQrLXlm2QkEJhnKs3qzinLoyDT0CBx42V2V5J5ZsWrWFHCZoDmpNM6sa7s8/Gx55pfTj0ka0kgRjqXsIStRboaFYoTTvOSkkiaYjPCA9jSNcEilm03fyOGJVvowiIWuSMGp+nsiw6GU49DXnSFWQ7noTcT/vF6qggs3Y1GSKhqR2aIg5VDFcJIJ7DNB ieJjTTARTN8KyRDrXJROrqRDQIsvL5N2vYasGrpBlcYlmKEIjsAxOAUInIMGuAItYAMCHsATeAGvxqPxbLwZ77PWgjGfOQR/YHz8AFjZmqo=</latexit><latexit sha1_base64="zmHU3QqD2L18ZErO3jbgr0oyLls=">AAACBnicbVC7SgNBFJ2Nrxhfq5YSGAyCEIg7abQMprERIrhJILsss5PZZMzsg5lZISxb2fgrNhaK2NrZ2/k3Th6FJh64 cDjnXu69x084k8qyvo3Cyura+kZxs7S1vbO7Z+4ftGWcCkJtEvNYdH0sKWcRtRVTnHYTQXHoc9rxR82J37mnQrI4ulXjhLohHkQsYAQrLXlm2QkEJhnKs3qzinLoyDT0CBx42V2V5J5ZsWrWFHCZoDmpNM6sa7s8/Gx55pfTj0ka0kgRjqXsIStRboaFYoTTvOSkkiaYjPCA9jSNcEilm03fyOGJVvowiIWuSMGp+nsiw6GU49DXnSFWQ7noTcT/vF6qggs3Y1GSKhqR2aIg5VDFcJIJ7DNB ieJjTTARTN8KyRDrXJROrqRDQIsvL5N2vYasGrpBlcYlmKEIjsAxOAUInIMGuAItYAMCHsATeAGvxqPxbLwZ77PWgjGfOQR/YHz8AFjZmqo=</latexit><latexit sha1_base64="qBtK2GRlhodYcZ9nAr2vCPqqTKY=">AAACBnicbVDLSsNAFJ3UV62vqEsRBosgFEqmG10Wu3FZwT6gCWEynbRjZ5IwMxFKyMqNv+LGhSJu/QZ3/o3TNgttPXDh cM693HtPkHCmtON8W6W19Y3NrfJ2ZWd3b//APjzqqjiVhHZIzGPZD7CinEW0o5nmtJ9IikXAaS+YtGZ+74FKxeLoTk8T6gk8iljICNZG8u1TN5SYZCjPGq0ayqGrUuETOPKz+xrJfbvq1J054CpBBamCAm3f/nKHMUkFjTThWKkBchLtZVhqRjjNK26qaILJBI/owNAIC6q8bP5GDs+NMoRhLE1FGs7V3xMZFkpNRWA6BdZjtezNxP+8QarDKy9jUZJqGpHFojDlUMdwlgkcMkmJ5lNDMJHM 3ArJGJtctEmuYkJAyy+vkm6jjpw6ukXV5nURRxmcgDNwARC4BE1wA9qgAwh4BM/gFbxZT9aL9W59LFpLVjFzDP7A+vwB7C2YHQ==</latexit>
Gij
<latexit sha1_base64="g1UKDhBybZjDpuNNfVKH09quGfs=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegBz1GMA9IljA7mU0mmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1 090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx41jUo1oQ2iuNLtCBvKmaQNyyyn7URTLCJOW9H4dua3nqg2TMlHO0loKPBAspgRbJ3UvOtlbDTtlSt+1Z8DrZIgJxXIUe+Vv7p9RVJBpSUcG9MJ/MSGGdaWEU6npW5qaILJGA9ox1GJBTVhNr92is6c0kex0q6kRXP190SGhTETEblOge3QLHsz8T+vk9r4OsyYTFJLJVksilOOrEKz11GfaUosnziCiWbuVkSGWGNiXUAlF0Kw/PIqaV5UA78a PFxWajd5HEU4gVM4hwCuoAb3UIcGEBjBM7zCm6e8F+/d+1i0Frx85hj+wPv8AaHtjyc=</latexit><latexit sha1_base64="g1UKDhBybZjDpuNNfVKH09quGfs=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegBz1GMA9IljA7mU0mmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1 090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx41jUo1oQ2iuNLtCBvKmaQNyyyn7URTLCJOW9H4dua3nqg2TMlHO0loKPBAspgRbJ3UvOtlbDTtlSt+1Z8DrZIgJxXIUe+Vv7p9RVJBpSUcG9MJ/MSGGdaWEU6npW5qaILJGA9ox1GJBTVhNr92is6c0kex0q6kRXP190SGhTETEblOge3QLHsz8T+vk9r4OsyYTFJLJVksilOOrEKz11GfaUosnziCiWbuVkSGWGNiXUAlF0Kw/PIqaV5UA78a PFxWajd5HEU4gVM4hwCuoAb3UIcGEBjBM7zCm6e8F+/d+1i0Frx85hj+wPv8AaHtjyc=</latexit><latexit sha1_base64="g1UKDhBybZjDpuNNfVKH09quGfs=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegBz1GMA9IljA7mU0mmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1 090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx41jUo1oQ2iuNLtCBvKmaQNyyyn7URTLCJOW9H4dua3nqg2TMlHO0loKPBAspgRbJ3UvOtlbDTtlSt+1Z8DrZIgJxXIUe+Vv7p9RVJBpSUcG9MJ/MSGGdaWEU6npW5qaILJGA9ox1GJBTVhNr92is6c0kex0q6kRXP190SGhTETEblOge3QLHsz8T+vk9r4OsyYTFJLJVksilOOrEKz11GfaUosnziCiWbuVkSGWGNiXUAlF0Kw/PIqaV5UA78a PFxWajd5HEU4gVM4hwCuoAb3UIcGEBjBM7zCm6e8F+/d+1i0Frx85hj+wPv8AaHtjyc=</latexit><latexit sha1_base64="g1UKDhBybZjDpuNNfVKH09quGfs=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegBz1GMA9IljA7mU0mmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1 090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx41jUo1oQ2iuNLtCBvKmaQNyyyn7URTLCJOW9H4dua3nqg2TMlHO0loKPBAspgRbJ3UvOtlbDTtlSt+1Z8DrZIgJxXIUe+Vv7p9RVJBpSUcG9MJ/MSGGdaWEU6npW5qaILJGA9ox1GJBTVhNr92is6c0kex0q6kRXP190SGhTETEblOge3QLHsz8T+vk9r4OsyYTFJLJVksilOOrEKz11GfaUosnziCiWbuVkSGWGNiXUAlF0Kw/PIqaV5UA78a PFxWajd5HEU4gVM4hwCuoAb3UIcGEBjBM7zCm6e8F+/d+1i0Frx85hj+wPv8AaHtjyc=</latexit>
XCij = {xij+c}8c 2 { C, . . . , C}
<latexit sha1_base64="gdGQun9tyM5H/UfHqbBRzMoKBDU=">AAACHXicbVDLSsNAFJ34rPUVdelmsAiCtSRS0I1QzMZlBfuApobJdNKOnUzCzEQsIT/ixl9x40IRF27Ev3HaZqGtFwbO nHMP997jx4xKZVnfxsLi0vLKamGtuL6xubVt7uw2ZZQITBo4YpFo+0gSRjlpKKoYaceCoNBnpOUPnbHeuidC0ojfqFFMuiHqcxpQjJSmPLPa9lJ6l9068AK66cP4c4wzN4NuEAnEGMTQpVxLJ07Z7UVKlh0388ySVbEmBeeBnYMSyKvumZ/ai5OQcIUZkrJjW7HqpkgoihnJim4iSYzwEPVJR0OOQiK76eS6DB5qpgf1OvpxBSfsb0eKQilHoa87Q6QGclYbk/9pnUQF592U8jhRhOPpoCBh UEVwHBXsUUGwYiMNEBZU7wrxAAmElQ60qEOwZ0+eB83Tim1V7OtqqXaZx1EA++AAHAEbnIEauAJ10AAYPIJn8ArejCfjxXg3PqatC0bu2QN/yvj6AZjroPY=</latexit><latexit sha1_base64="gdGQun9tyM5H/UfHqbBRzMoKBDU=">AAACHXicbVDLSsNAFJ34rPUVdelmsAiCtSRS0I1QzMZlBfuApobJdNKOnUzCzEQsIT/ixl9x40IRF27Ev3HaZqGtFwbO nHMP997jx4xKZVnfxsLi0vLKamGtuL6xubVt7uw2ZZQITBo4YpFo+0gSRjlpKKoYaceCoNBnpOUPnbHeuidC0ojfqFFMuiHqcxpQjJSmPLPa9lJ6l9068AK66cP4c4wzN4NuEAnEGMTQpVxLJ07Z7UVKlh0388ySVbEmBeeBnYMSyKvumZ/ai5OQcIUZkrJjW7HqpkgoihnJim4iSYzwEPVJR0OOQiK76eS6DB5qpgf1OvpxBSfsb0eKQilHoa87Q6QGclYbk/9pnUQF592U8jhRhOPpoCBh UEVwHBXsUUGwYiMNEBZU7wrxAAmElQ60qEOwZ0+eB83Tim1V7OtqqXaZx1EA++AAHAEbnIEauAJ10AAYPIJn8ArejCfjxXg3PqatC0bu2QN/yvj6AZjroPY=</latexit><latexit sha1_base64="gdGQun9tyM5H/UfHqbBRzMoKBDU=">AAACHXicbVDLSsNAFJ34rPUVdelmsAiCtSRS0I1QzMZlBfuApobJdNKOnUzCzEQsIT/ixl9x40IRF27Ev3HaZqGtFwbO nHMP997jx4xKZVnfxsLi0vLKamGtuL6xubVt7uw2ZZQITBo4YpFo+0gSRjlpKKoYaceCoNBnpOUPnbHeuidC0ojfqFFMuiHqcxpQjJSmPLPa9lJ6l9068AK66cP4c4wzN4NuEAnEGMTQpVxLJ07Z7UVKlh0388ySVbEmBeeBnYMSyKvumZ/ai5OQcIUZkrJjW7HqpkgoihnJim4iSYzwEPVJR0OOQiK76eS6DB5qpgf1OvpxBSfsb0eKQilHoa87Q6QGclYbk/9pnUQF592U8jhRhOPpoCBh UEVwHBXsUUGwYiMNEBZU7wrxAAmElQ60qEOwZ0+eB83Tim1V7OtqqXaZx1EA++AAHAEbnIEauAJ10AAYPIJn8ArejCfjxXg3PqatC0bu2QN/yvj6AZjroPY=</latexit><latexit sha1_base64="gdGQun9tyM5H/UfHqbBRzMoKBDU=">AAACHXicbVDLSsNAFJ34rPUVdelmsAiCtSRS0I1QzMZlBfuApobJdNKOnUzCzEQsIT/ixl9x40IRF27Ev3HaZqGtFwbO nHMP997jx4xKZVnfxsLi0vLKamGtuL6xubVt7uw2ZZQITBo4YpFo+0gSRjlpKKoYaceCoNBnpOUPnbHeuidC0ojfqFFMuiHqcxpQjJSmPLPa9lJ6l9068AK66cP4c4wzN4NuEAnEGMTQpVxLJ07Z7UVKlh0388ySVbEmBeeBnYMSyKvumZ/ai5OQcIUZkrJjW7HqpkgoihnJim4iSYzwEPVJR0OOQiK76eS6DB5qpgf1OvpxBSfsb0eKQilHoa87Q6QGclYbk/9pnUQF592U8jhRhOPpoCBh UEVwHBXsUUGwYiMNEBZU7wrxAAmElQ60qEOwZ0+eB83Tim1V7OtqqXaZx1EA++AAHAEbnIEauAJ10AAYPIJn8ArejCfjxXg3PqatC0bu2QN/yvj6AZjroPY=</latexit>
gij C
<latexit sha1_base64="VREyoPhoWR/HGRa/LPVAFvbg6Fg=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6LHYi8cK9gPaUDbbTbt2s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/N MDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGtanfeuLaiFjd4zjhfkQHSoSCUbRSe9DLxMN5bdIrld2KOwNZJl5OypCj3it9dfsxSyOukElqTMdzE/QzqlEwySfFbmp4QtmIDnjHUkUjbvxsdu+EnFqlT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbPk77QnKEcW0KZFvZWwoZUU4Y2oqINwVt8eZk0Lyqe W/HuLsvVmzyOAhzDCZyBB1dQhVuoQwMYSHiGV3hzHp0X5935mLeuOPnMEfyB8/kDy3+Pyw==</latexit><latexit sha1_base64="VREyoPhoWR/HGRa/LPVAFvbg6Fg=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6LHYi8cK9gPaUDbbTbt2s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/N MDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGtanfeuLaiFjd4zjhfkQHSoSCUbRSe9DLxMN5bdIrld2KOwNZJl5OypCj3it9dfsxSyOukElqTMdzE/QzqlEwySfFbmp4QtmIDnjHUkUjbvxsdu+EnFqlT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbPk77QnKEcW0KZFvZWwoZUU4Y2oqINwVt8eZk0Lyqe W/HuLsvVmzyOAhzDCZyBB1dQhVuoQwMYSHiGV3hzHp0X5935mLeuOPnMEfyB8/kDy3+Pyw==</latexit><latexit sha1_base64="VREyoPhoWR/HGRa/LPVAFvbg6Fg=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6LHYi8cK9gPaUDbbTbt2s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/N MDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGtanfeuLaiFjd4zjhfkQHSoSCUbRSe9DLxMN5bdIrld2KOwNZJl5OypCj3it9dfsxSyOukElqTMdzE/QzqlEwySfFbmp4QtmIDnjHUkUjbvxsdu+EnFqlT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbPk77QnKEcW0KZFvZWwoZUU4Y2oqINwVt8eZk0Lyqe W/HuLsvVmzyOAhzDCZyBB1dQhVuoQwMYSHiGV3hzHp0X5935mLeuOPnMEfyB8/kDy3+Pyw==</latexit><latexit sha1_base64="VREyoPhoWR/HGRa/LPVAFvbg6Fg=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6LHYi8cK9gPaUDbbTbt2s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/N MDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGtanfeuLaiFjd4zjhfkQHSoSCUbRSe9DLxMN5bdIrld2KOwNZJl5OypCj3it9dfsxSyOukElqTMdzE/QzqlEwySfFbmp4QtmIDnjHUkUjbvxsdu+EnFqlT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbPk77QnKEcW0KZFvZWwoZUU4Y2oqINwVt8eZk0Lyqe W/HuLsvVmzyOAhzDCZyBB1dQhVuoQwMYSHiGV3hzHp0X5935mLeuOPnMEfyB8/kDy3+Pyw==</latexit>
gij
<latexit sha1_base64="G+INmtrlYVmr1+gcDLmeBjUbLAY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJJJlkdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq6 6e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo4bVqeG8TrTUptWRC2XQvE6CpS8lRhO40jyZjS+m/nNJ26s0OoRJwkPYzpQoi8YRSc1Bt1MjKbdUtmv+HOQVRLkpAw5at3SV6enWRpzhUxSa9uBn2CYUYOCST4tdlLLE8rGdMDbjioacxtm82un5NwpPdLXxpVCMld/T2Q0tnYSR64zpji0y95M/M9rp9i/CTOhkhS5YotF/VQS1GT2OukJwxnKiSOUGeFuJWxIDWXoAiq6EILll1dJ47IS+JXg 4apcvc3jKMApnMEFBHANVbiHGtSBwQie4RXePO29eO/ex6J1zctnTuAPvM8f0w2PRw==</latexit><latexit sha1_base64="G+INmtrlYVmr1+gcDLmeBjUbLAY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJJJlkdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq6 6e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo4bVqeG8TrTUptWRC2XQvE6CpS8lRhO40jyZjS+m/nNJ26s0OoRJwkPYzpQoi8YRSc1Bt1MjKbdUtmv+HOQVRLkpAw5at3SV6enWRpzhUxSa9uBn2CYUYOCST4tdlLLE8rGdMDbjioacxtm82un5NwpPdLXxpVCMld/T2Q0tnYSR64zpji0y95M/M9rp9i/CTOhkhS5YotF/VQS1GT2OukJwxnKiSOUGeFuJWxIDWXoAiq6EILll1dJ47IS+JXg 4apcvc3jKMApnMEFBHANVbiHGtSBwQie4RXePO29eO/ex6J1zctnTuAPvM8f0w2PRw==</latexit><latexit sha1_base64="G+INmtrlYVmr1+gcDLmeBjUbLAY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJJJlkdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq6 6e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo4bVqeG8TrTUptWRC2XQvE6CpS8lRhO40jyZjS+m/nNJ26s0OoRJwkPYzpQoi8YRSc1Bt1MjKbdUtmv+HOQVRLkpAw5at3SV6enWRpzhUxSa9uBn2CYUYOCST4tdlLLE8rGdMDbjioacxtm82un5NwpPdLXxpVCMld/T2Q0tnYSR64zpji0y95M/M9rp9i/CTOhkhS5YotF/VQS1GT2OukJwxnKiSOUGeFuJWxIDWXoAiq6EILll1dJ47IS+JXg 4apcvc3jKMApnMEFBHANVbiHGtSBwQie4RXePO29eO/ex6J1zctnTuAPvM8f0w2PRw==</latexit><latexit sha1_base64="G+INmtrlYVmr1+gcDLmeBjUbLAY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJJJlkdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq6 6e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo4bVqeG8TrTUptWRC2XQvE6CpS8lRhO40jyZjS+m/nNJ26s0OoRJwkPYzpQoi8YRSc1Bt1MjKbdUtmv+HOQVRLkpAw5at3SV6enWRpzhUxSa9uBn2CYUYOCST4tdlLLE8rGdMDbjioacxtm82un5NwpPdLXxpVCMld/T2Q0tnYSR64zpji0y95M/M9rp9i/CTOhkhS5YotF/VQS1GT2OukJwxnKiSOUGeFuJWxIDWXoAiq6EILll1dJ47IS+JXg 4apcvc3jKMApnMEFBHANVbiHGtSBwQie4RXePO29eO/ex6J1zctnTuAPvM8f0w2PRw==</latexit>
gij+C
<latexit sha1_base64="frPzadcxcKw54L/UbKfn7sWIVdw=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQklE0GOxF48V7Ae0oWy2m3btZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6b YWZekEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMalO/9cS1EbG6x3HC/YgOlAgFo2il9qCXiYfz2qRXKrsVdwayTLyclCFHvVf66vZjlkZcIZPUmI7nJuhnVKNgkk+K3dTwhLIRHfCOpYpG3PjZ7N4JObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//M6KYbXfiZUkiJXbL4oTCXBmEyfJ32hOUM5toQyLeythA2ppgxtREUbgrf48jJpXlQ8 t+LdXZarN3kcBTiGEzgDD66gCrdQhwYwkPAMr/DmPDovzrvzMW9dcfKZI/gD5/MHyHOPyQ==</latexit><latexit sha1_base64="frPzadcxcKw54L/UbKfn7sWIVdw=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQklE0GOxF48V7Ae0oWy2m3btZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6b YWZekEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMalO/9cS1EbG6x3HC/YgOlAgFo2il9qCXiYfz2qRXKrsVdwayTLyclCFHvVf66vZjlkZcIZPUmI7nJuhnVKNgkk+K3dTwhLIRHfCOpYpG3PjZ7N4JObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//M6KYbXfiZUkiJXbL4oTCXBmEyfJ32hOUM5toQyLeythA2ppgxtREUbgrf48jJpXlQ8 t+LdXZarN3kcBTiGEzgDD66gCrdQhwYwkPAMr/DmPDovzrvzMW9dcfKZI/gD5/MHyHOPyQ==</latexit><latexit sha1_base64="frPzadcxcKw54L/UbKfn7sWIVdw=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQklE0GOxF48V7Ae0oWy2m3btZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6b YWZekEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMalO/9cS1EbG6x3HC/YgOlAgFo2il9qCXiYfz2qRXKrsVdwayTLyclCFHvVf66vZjlkZcIZPUmI7nJuhnVKNgkk+K3dTwhLIRHfCOpYpG3PjZ7N4JObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//M6KYbXfiZUkiJXbL4oTCXBmEyfJ32hOUM5toQyLeythA2ppgxtREUbgrf48jJpXlQ8 t+LdXZarN3kcBTiGEzgDD66gCrdQhwYwkPAMr/DmPDovzrvzMW9dcfKZI/gD5/MHyHOPyQ==</latexit><latexit sha1_base64="frPzadcxcKw54L/UbKfn7sWIVdw=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQklE0GOxF48V7Ae0oWy2m3btZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6b YWZekEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMalO/9cS1EbG6x3HC/YgOlAgFo2il9qCXiYfz2qRXKrsVdwayTLyclCFHvVf66vZjlkZcIZPUmI7nJuhnVKNgkk+K3dTwhLIRHfCOpYpG3PjZ7N4JObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//M6KYbXfiZUkiJXbL4oTCXBmEyfJ32hOUM5toQyLeythA2ppgxtREUbgrf48jJpXlQ8 t+LdXZarN3kcBTiGEzgDD66gCrdQhwYwkPAMr/DmPDovzrvzMW9dcfKZI/gD5/MHyHOPyQ==</latexit>
· · ·<latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/N MDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3 l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/N MDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3 l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/N MDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3 l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/N MDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3 l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit>
· · ·<latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/N MDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3 l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/N MDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3 l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/N MDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3 l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/N MDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3 l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit>
(b) Turn encoder
 (UY [G
1
ij ;G
shared
ij ] + bY )
<latexit sha1_base64="KyLmbIRRkQyOLb/uc+3w7i2SH/0=">AAACGXicbVDNS8MwHE39nPOr6tFLcAgTYbQiKHgZepjHCe5Dtq6kabbFpWlJUmGU/hte/Fe8eFDEo578b0y3HnTzQeDlvf cj+T0vYlQqy/o2FhaXlldWC2vF9Y3NrW1zZ7cpw1hg0sAhC0XbQ5IwyklDUcVIOxIEBR4jLW90lfmtByIkDfmtGkfECdCA0z7FSGnJNa2upIMAlRtucpfCTq1nuwm9Ty9qvUQOkSB+Ork78Bh6WeTINUtWxZoAzhM7JyWQo+6an10/xHFAuMIMSdmxrUg5CRKKYkbSYjeWJEJ4hAakoylHAZFOMtkshYda8WE/FPpwBSfq74kEBVKOA08nA6SGctbLxP+8Tqz6505CeRQrwvH0oX7MoAphVhP0q SBYsbEmCAuq/wqx7gNhpcss6hLs2ZXnSfOkYlsV++a0VL3M6yiAfXAAysAGZ6AKrkEdNAAGj+AZvII348l4Md6Nj2l0wchn9sAfGF8/vTOgHA==</latexit><latexit sha1_base64="KyLmbIRRkQyOLb/uc+3w7i2SH/0=">AAACGXicbVDNS8MwHE39nPOr6tFLcAgTYbQiKHgZepjHCe5Dtq6kabbFpWlJUmGU/hte/Fe8eFDEo578b0y3HnTzQeDlvf cj+T0vYlQqy/o2FhaXlldWC2vF9Y3NrW1zZ7cpw1hg0sAhC0XbQ5IwyklDUcVIOxIEBR4jLW90lfmtByIkDfmtGkfECdCA0z7FSGnJNa2upIMAlRtucpfCTq1nuwm9Ty9qvUQOkSB+Ork78Bh6WeTINUtWxZoAzhM7JyWQo+6an10/xHFAuMIMSdmxrUg5CRKKYkbSYjeWJEJ4hAakoylHAZFOMtkshYda8WE/FPpwBSfq74kEBVKOA08nA6SGctbLxP+8Tqz6505CeRQrwvH0oX7MoAphVhP0q SBYsbEmCAuq/wqx7gNhpcss6hLs2ZXnSfOkYlsV++a0VL3M6yiAfXAAysAGZ6AKrkEdNAAGj+AZvII348l4Md6Nj2l0wchn9sAfGF8/vTOgHA==</latexit><latexit sha1_base64="KyLmbIRRkQyOLb/uc+3w7i2SH/0=">AAACGXicbVDNS8MwHE39nPOr6tFLcAgTYbQiKHgZepjHCe5Dtq6kabbFpWlJUmGU/hte/Fe8eFDEo578b0y3HnTzQeDlvf cj+T0vYlQqy/o2FhaXlldWC2vF9Y3NrW1zZ7cpw1hg0sAhC0XbQ5IwyklDUcVIOxIEBR4jLW90lfmtByIkDfmtGkfECdCA0z7FSGnJNa2upIMAlRtucpfCTq1nuwm9Ty9qvUQOkSB+Ork78Bh6WeTINUtWxZoAzhM7JyWQo+6an10/xHFAuMIMSdmxrUg5CRKKYkbSYjeWJEJ4hAakoylHAZFOMtkshYda8WE/FPpwBSfq74kEBVKOA08nA6SGctbLxP+8Tqz6505CeRQrwvH0oX7MoAphVhP0q SBYsbEmCAuq/wqx7gNhpcss6hLs2ZXnSfOkYlsV++a0VL3M6yiAfXAAysAGZ6AKrkEdNAAGj+AZvII348l4Md6Nj2l0wchn9sAfGF8/vTOgHA==</latexit><latexit sha1_base64="KyLmbIRRkQyOLb/uc+3w7i2SH/0=">AAACGXicbVDNS8MwHE39nPOr6tFLcAgTYbQiKHgZepjHCe5Dtq6kabbFpWlJUmGU/hte/Fe8eFDEo578b0y3HnTzQeDlvf cj+T0vYlQqy/o2FhaXlldWC2vF9Y3NrW1zZ7cpw1hg0sAhC0XbQ5IwyklDUcVIOxIEBR4jLW90lfmtByIkDfmtGkfECdCA0z7FSGnJNa2upIMAlRtucpfCTq1nuwm9Ty9qvUQOkSB+Ork78Bh6WeTINUtWxZoAzhM7JyWQo+6an10/xHFAuMIMSdmxrUg5CRKKYkbSYjeWJEJ4hAakoylHAZFOMtkshYda8WE/FPpwBSfq74kEBVKOA08nA6SGctbLxP+8Tqz6505CeRQrwvH0oX7MoAphVhP0q SBYsbEmCAuq/wqx7gNhpcss6hLs2ZXnSfOkYlsV++a0VL3M6yiAfXAAysAGZ6AKrkEdNAAGj+AZvII348l4Md6Nj2l0wchn9sAfGF8/vTOgHA==</latexit>
Yˆij
<latexit sha1_base64="KkB6EUsC/qe2JMhhztOffP6B98k=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkgTyma7bdduNmF3IpSQv+HFgyJe/TPe/Ddu2xy09cHA470ZZu aFiRQGXffbWVldW9/YLG2Vt3d29/YrB4ctE6ea8SaLZaw7ITVcCsWbKFDyTqI5jULJ2+H4Zuq3n7g2Ilb3OEl4ENGhEgPBKFrJ90cUs4e8l4nHvFepujV3BrJMvIJUoUCjV/ny+zFLI66QSWpM13MTDDKqUTDJ87KfGp5QNqZD3rVU0YibIJvdnJNTq/TJINa2FJKZ+nsio5Exkyi0nRHFkVn0puJ/XjfFwVWQCZWkyBWbLxqkkmBMpgGQvtCcoZxYQpkW9lbCRlRThjamsg3BW3x5mbTOa55b8 +4uqvXrIo4SHMMJnIEHl1CHW2hAExgk8Ayv8Oakzovz7nzMW1ecYuYI/sD5/AGUhJIG</latexit><latexit sha1_base64="KkB6EUsC/qe2JMhhztOffP6B98k=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkgTyma7bdduNmF3IpSQv+HFgyJe/TPe/Ddu2xy09cHA470ZZu aFiRQGXffbWVldW9/YLG2Vt3d29/YrB4ctE6ea8SaLZaw7ITVcCsWbKFDyTqI5jULJ2+H4Zuq3n7g2Ilb3OEl4ENGhEgPBKFrJ90cUs4e8l4nHvFepujV3BrJMvIJUoUCjV/ny+zFLI66QSWpM13MTDDKqUTDJ87KfGp5QNqZD3rVU0YibIJvdnJNTq/TJINa2FJKZ+nsio5Exkyi0nRHFkVn0puJ/XjfFwVWQCZWkyBWbLxqkkmBMpgGQvtCcoZxYQpkW9lbCRlRThjamsg3BW3x5mbTOa55b8 +4uqvXrIo4SHMMJnIEHl1CHW2hAExgk8Ayv8Oakzovz7nzMW1ecYuYI/sD5/AGUhJIG</latexit><latexit sha1_base64="KkB6EUsC/qe2JMhhztOffP6B98k=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkgTyma7bdduNmF3IpSQv+HFgyJe/TPe/Ddu2xy09cHA470ZZu aFiRQGXffbWVldW9/YLG2Vt3d29/YrB4ctE6ea8SaLZaw7ITVcCsWbKFDyTqI5jULJ2+H4Zuq3n7g2Ilb3OEl4ENGhEgPBKFrJ90cUs4e8l4nHvFepujV3BrJMvIJUoUCjV/ny+zFLI66QSWpM13MTDDKqUTDJ87KfGp5QNqZD3rVU0YibIJvdnJNTq/TJINa2FJKZ+nsio5Exkyi0nRHFkVn0puJ/XjfFwVWQCZWkyBWbLxqkkmBMpgGQvtCcoZxYQpkW9lbCRlRThjamsg3BW3x5mbTOa55b8 +4uqvXrIo4SHMMJnIEHl1CHW2hAExgk8Ayv8Oakzovz7nzMW1ecYuYI/sD5/AGUhJIG</latexit><latexit sha1_base64="KkB6EUsC/qe2JMhhztOffP6B98k=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkgTyma7bdduNmF3IpSQv+HFgyJe/TPe/Ddu2xy09cHA470ZZu aFiRQGXffbWVldW9/YLG2Vt3d29/YrB4ctE6ea8SaLZaw7ITVcCsWbKFDyTqI5jULJ2+H4Zuq3n7g2Ilb3OEl4ENGhEgPBKFrJ90cUs4e8l4nHvFepujV3BrJMvIJUoUCjV/ny+zFLI66QSWpM13MTDDKqUTDJ87KfGp5QNqZD3rVU0YibIJvdnJNTq/TJINa2FJKZ+nsio5Exkyi0nRHFkVn0puJ/XjfFwVWQCZWkyBWbLxqkkmBMpgGQvtCcoZxYQpkW9lbCRlRThjamsg3BW3x5mbTOa55b8 +4uqvXrIo4SHMMJnIEHl1CHW2hAExgk8Ayv8Oakzovz7nzMW1ecYuYI/sD5/AGUhJIG</latexit>
Gsharedij
<latexit sha1_base64="880XMxJBllo3iQLzCwIHd5k2ZQs=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZdFF7qsYB/QxjCZTNqxk0mYmQg15EvcuFDErZ/izr9x+lho64ELh3Pu5d 57gpQzpR3n2yqtrK6tb5Q3K1vbO7tVe2+/rZJMEtoiCU9kN8CKciZoSzPNaTeVFMcBp51gdDXxO49UKpaIOz1OqRfjgWARI1gbyber1/e5GmJJw8LP2UPh2zWn7kyBlok7JzWYo+nbX/0wIVlMhSYcK9VznVR7OZaaEU6LSj9TNMVkhAe0Z6jAMVVePj28QMdGCVGUSFNCo6n6eyLHsVLjODCdMdZDtehNxP+8XqajCy9nIs00FWS2KMo40gmapIBCJinRfGwIJpKZWxExKWCiTVYVE4K7+PIya Z/WXafu3p7VGpfzOMpwCEdwAi6cQwNuoAktIJDBM7zCm/VkvVjv1sestWTNZw7gD6zPH04Dk38=</latexit><latexit sha1_base64="880XMxJBllo3iQLzCwIHd5k2ZQs=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZdFF7qsYB/QxjCZTNqxk0mYmQg15EvcuFDErZ/izr9x+lho64ELh3Pu5d 57gpQzpR3n2yqtrK6tb5Q3K1vbO7tVe2+/rZJMEtoiCU9kN8CKciZoSzPNaTeVFMcBp51gdDXxO49UKpaIOz1OqRfjgWARI1gbyber1/e5GmJJw8LP2UPh2zWn7kyBlok7JzWYo+nbX/0wIVlMhSYcK9VznVR7OZaaEU6LSj9TNMVkhAe0Z6jAMVVePj28QMdGCVGUSFNCo6n6eyLHsVLjODCdMdZDtehNxP+8XqajCy9nIs00FWS2KMo40gmapIBCJinRfGwIJpKZWxExKWCiTVYVE4K7+PIya Z/WXafu3p7VGpfzOMpwCEdwAi6cQwNuoAktIJDBM7zCm/VkvVjv1sestWTNZw7gD6zPH04Dk38=</latexit><latexit sha1_base64="880XMxJBllo3iQLzCwIHd5k2ZQs=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZdFF7qsYB/QxjCZTNqxk0mYmQg15EvcuFDErZ/izr9x+lho64ELh3Pu5d 57gpQzpR3n2yqtrK6tb5Q3K1vbO7tVe2+/rZJMEtoiCU9kN8CKciZoSzPNaTeVFMcBp51gdDXxO49UKpaIOz1OqRfjgWARI1gbyber1/e5GmJJw8LP2UPh2zWn7kyBlok7JzWYo+nbX/0wIVlMhSYcK9VznVR7OZaaEU6LSj9TNMVkhAe0Z6jAMVVePj28QMdGCVGUSFNCo6n6eyLHsVLjODCdMdZDtehNxP+8XqajCy9nIs00FWS2KMo40gmapIBCJinRfGwIJpKZWxExKWCiTVYVE4K7+PIya Z/WXafu3p7VGpfzOMpwCEdwAi6cQwNuoAktIJDBM7zCm/VkvVjv1sestWTNZw7gD6zPH04Dk38=</latexit><latexit sha1_base64="880XMxJBllo3iQLzCwIHd5k2ZQs=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZdFF7qsYB/QxjCZTNqxk0mYmQg15EvcuFDErZ/izr9x+lho64ELh3Pu5d 57gpQzpR3n2yqtrK6tb5Q3K1vbO7tVe2+/rZJMEtoiCU9kN8CKciZoSzPNaTeVFMcBp51gdDXxO49UKpaIOz1OqRfjgWARI1gbyber1/e5GmJJw8LP2UPh2zWn7kyBlok7JzWYo+nbX/0wIVlMhSYcK9VznVR7OZaaEU6LSj9TNMVkhAe0Z6jAMVVePj28QMdGCVGUSFNCo6n6eyLHsVLjODCdMdZDtehNxP+8XqajCy9nIs00FWS2KMo40gmapIBCJinRfGwIJpKZWxExKWCiTVYVE4K7+PIya Z/WXafu3p7VGpfzOMpwCEdwAi6cQwNuoAktIJDBM7zCm/VkvVjv1sestWTNZw7gD6zPH04Dk38=</latexit>
G1ij
<latexit sha1_base64="+BPDYM1OZ5W6wX6L3jQztmrjcr0=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix60GMF+wFtLJvtpl272cTdiVBC/4QXD4p49e9489+4bXPQ1gcDj/dmmJ kXJFIYdN1vZ2l5ZXVtvbBR3Nza3tkt7e03TJxqxusslrFuBdRwKRSvo0DJW4nmNAokbwbDq4nffOLaiFjd4SjhfkT7SoSCUbRS6/re62biYdwtld2KOwVZJF5OypCj1i19dXoxSyOukElqTNtzE/QzqlEwycfFTmp4QtmQ9nnbUkUjbvxseu+YHFulR8JY21JIpurviYxGxoyiwHZGFAdm3puI/3ntFMMLPxMqSZErNlsUppJgTCbPk57QnKEcWUKZFvZWwgZUU4Y2oqINwZt/eZE0TiueW/Fuz 8rVyzyOAhzCEZyAB+dQhRuoQR0YSHiGV3hzHp0X5935mLUuOfnMAfyB8/kDyE2Pyg==</latexit><latexit sha1_base64="+BPDYM1OZ5W6wX6L3jQztmrjcr0=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix60GMF+wFtLJvtpl272cTdiVBC/4QXD4p49e9489+4bXPQ1gcDj/dmmJ kXJFIYdN1vZ2l5ZXVtvbBR3Nza3tkt7e03TJxqxusslrFuBdRwKRSvo0DJW4nmNAokbwbDq4nffOLaiFjd4SjhfkT7SoSCUbRS6/re62biYdwtld2KOwVZJF5OypCj1i19dXoxSyOukElqTNtzE/QzqlEwycfFTmp4QtmQ9nnbUkUjbvxseu+YHFulR8JY21JIpurviYxGxoyiwHZGFAdm3puI/3ntFMMLPxMqSZErNlsUppJgTCbPk57QnKEcWUKZFvZWwgZUU4Y2oqINwZt/eZE0TiueW/Fuz 8rVyzyOAhzCEZyAB+dQhRuoQR0YSHiGV3hzHp0X5935mLUuOfnMAfyB8/kDyE2Pyg==</latexit><latexit sha1_base64="+BPDYM1OZ5W6wX6L3jQztmrjcr0=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix60GMF+wFtLJvtpl272cTdiVBC/4QXD4p49e9489+4bXPQ1gcDj/dmmJ kXJFIYdN1vZ2l5ZXVtvbBR3Nza3tkt7e03TJxqxusslrFuBdRwKRSvo0DJW4nmNAokbwbDq4nffOLaiFjd4SjhfkT7SoSCUbRS6/re62biYdwtld2KOwVZJF5OypCj1i19dXoxSyOukElqTNtzE/QzqlEwycfFTmp4QtmQ9nnbUkUjbvxseu+YHFulR8JY21JIpurviYxGxoyiwHZGFAdm3puI/3ntFMMLPxMqSZErNlsUppJgTCbPk57QnKEcWUKZFvZWwgZUU4Y2oqINwZt/eZE0TiueW/Fuz 8rVyzyOAhzCEZyAB+dQhRuoQR0YSHiGV3hzHp0X5935mLUuOfnMAfyB8/kDyE2Pyg==</latexit><latexit sha1_base64="+BPDYM1OZ5W6wX6L3jQztmrjcr0=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix60GMF+wFtLJvtpl272cTdiVBC/4QXD4p49e9489+4bXPQ1gcDj/dmmJ kXJFIYdN1vZ2l5ZXVtvbBR3Nza3tkt7e03TJxqxusslrFuBdRwKRSvo0DJW4nmNAokbwbDq4nffOLaiFjd4SjhfkT7SoSCUbRS6/re62biYdwtld2KOwVZJF5OypCj1i19dXoxSyOukElqTNtzE/QzqlEwycfFTmp4QtmQ9nnbUkUjbvxseu+YHFulR8JY21JIpurviYxGxoyiwHZGFAdm3puI/3ntFMMLPxMqSZErNlsUppJgTCbPk57QnKEcWUKZFvZWwgZUU4Y2oqINwZt/eZE0TiueW/Fuz 8rVyzyOAhzCEZyAB+dQhRuoQR0YSHiGV3hzHp0X5935mLUuOfnMAfyB8/kDyE2Pyg==</latexit>
(c) Turn level predictor
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<latexit sha1_base64="HybJIJJRYObl897w9kAgzaJ9I2k=">AAACGXicbVDLSsNAFJ3UV62vqks3g0WoCCUpgoKboou6rGAfkqZhMpm2YyeTMDMRSshvuPFX3LhQxKWu/BsnbRfaemDgcM 653LnHixiVyjS/jdzS8srqWn69sLG5tb1T3N1ryTAWmDRxyELR8ZAkjHLSVFQx0okEQYHHSNsbXWV++4EISUN+q8YRcQI04LRPMVJacotmV9JBgMpNN7lLoV3vJXKIBPFTN6H36UW9V50QB55AL4scu8WSWTEngIvEmpESmKHhFj+7fojjgHCFGZLStsxIOQkSimJG0kI3liRCeIQGxNaUo4BIJ5lclsIjrfiwHwr9uIIT9fdEggIpx4GnkwFSQznvZeJ/nh2r/rmTUB7FinA8XdSPGVQhzGqCP hUEKzbWBGFB9V8h1sUgrHSZBV2CNX/yImlVK5ZZsW5OS7XLWR15cAAOQRlY4AzUwDVogCbA4BE8g1fwZjwZL8a78TGN5ozZzD74A+PrB8VXoB0=</latexit><latexit sha1_base64="HybJIJJRYObl897w9kAgzaJ9I2k=">AAACGXicbVDLSsNAFJ3UV62vqks3g0WoCCUpgoKboou6rGAfkqZhMpm2YyeTMDMRSshvuPFX3LhQxKWu/BsnbRfaemDgcM 653LnHixiVyjS/jdzS8srqWn69sLG5tb1T3N1ryTAWmDRxyELR8ZAkjHLSVFQx0okEQYHHSNsbXWV++4EISUN+q8YRcQI04LRPMVJacotmV9JBgMpNN7lLoV3vJXKIBPFTN6H36UW9V50QB55AL4scu8WSWTEngIvEmpESmKHhFj+7fojjgHCFGZLStsxIOQkSimJG0kI3liRCeIQGxNaUo4BIJ5lclsIjrfiwHwr9uIIT9fdEggIpx4GnkwFSQznvZeJ/nh2r/rmTUB7FinA8XdSPGVQhzGqCP hUEKzbWBGFB9V8h1sUgrHSZBV2CNX/yImlVK5ZZsW5OS7XLWR15cAAOQRlY4AzUwDVogCbA4BE8g1fwZjwZL8a78TGN5ozZzD74A+PrB8VXoB0=</latexit><latexit sha1_base64="HybJIJJRYObl897w9kAgzaJ9I2k=">AAACGXicbVDLSsNAFJ3UV62vqks3g0WoCCUpgoKboou6rGAfkqZhMpm2YyeTMDMRSshvuPFX3LhQxKWu/BsnbRfaemDgcM 653LnHixiVyjS/jdzS8srqWn69sLG5tb1T3N1ryTAWmDRxyELR8ZAkjHLSVFQx0okEQYHHSNsbXWV++4EISUN+q8YRcQI04LRPMVJacotmV9JBgMpNN7lLoV3vJXKIBPFTN6H36UW9V50QB55AL4scu8WSWTEngIvEmpESmKHhFj+7fojjgHCFGZLStsxIOQkSimJG0kI3liRCeIQGxNaUo4BIJ5lclsIjrfiwHwr9uIIT9fdEggIpx4GnkwFSQznvZeJ/nh2r/rmTUB7FinA8XdSPGVQhzGqCP hUEKzbWBGFB9V8h1sUgrHSZBV2CNX/yImlVK5ZZsW5OS7XLWR15cAAOQRlY4AzUwDVogCbA4BE8g1fwZjwZL8a78TGN5ozZzD74A+PrB8VXoB0=</latexit><latexit sha1_base64="HybJIJJRYObl897w9kAgzaJ9I2k=">AAACGXicbVDLSsNAFJ3UV62vqks3g0WoCCUpgoKboou6rGAfkqZhMpm2YyeTMDMRSshvuPFX3LhQxKWu/BsnbRfaemDgcM 653LnHixiVyjS/jdzS8srqWn69sLG5tb1T3N1ryTAWmDRxyELR8ZAkjHLSVFQx0okEQYHHSNsbXWV++4EISUN+q8YRcQI04LRPMVJacotmV9JBgMpNN7lLoV3vJXKIBPFTN6H36UW9V50QB55AL4scu8WSWTEngIvEmpESmKHhFj+7fojjgHCFGZLStsxIOQkSimJG0kI3liRCeIQGxNaUo4BIJ5lclsIjrfiwHwr9uIIT9fdEggIpx4GnkwFSQznvZeJ/nh2r/rmTUB7FinA8XdSPGVQhzGqCP hUEKzbWBGFB9V8h1sUgrHSZBV2CNX/yImlVK5ZZsW5OS7XLWR15cAAOQRlY4AzUwDVogCbA4BE8g1fwZjwZL8a78TGN5ozZzD74A+PrB8VXoB0=</latexit>
Zˆij
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(d) Session level predictor
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(e) Task discriminator
Fig. 1: Diagram of encoding and prediction networks
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xij+C
<latexit sha1_base64="t2G6q7jcI262AqljRASt0ui4Euk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0Gc/EYwTwgWcLsZJKMmZ1dZ3rFsOQnvHhQxKu/482/cZLsQRMLGoqqbrq7glgKg6777eRW VtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwqk795iPXRkTqDscx90M6UKIvGEUrtZ66qbg/q066xZJbdmcgy8TLSAky1LrFr04vYknIFTJJjWl7box+SjUKJvmk0EkMjykb0QFvW6poyI2fzu6dkBOr9Eg/0rYUkpn6eyKloTHjMLCdIcWhWfSm4n9eO8H+lZ8KFSfIFZsv6ieSYESmz5Oe0JyhHFtCmRb2VsKGVFOGNqKCDcFbfHmZNM7Lnlv2bi9KlessjjwcwTGcggeXUIEbqEEdGEh4hld4cx6cF+fd +Zi35pxs5hD+wPn8AeKuj9o=</latexit><latexit sha1_base64="t2G6q7jcI262AqljRASt0ui4Euk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0Gc/EYwTwgWcLsZJKMmZ1dZ3rFsOQnvHhQxKu/482/cZLsQRMLGoqqbrq7glgKg6777eRW VtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwqk795iPXRkTqDscx90M6UKIvGEUrtZ66qbg/q066xZJbdmcgy8TLSAky1LrFr04vYknIFTJJjWl7box+SjUKJvmk0EkMjykb0QFvW6poyI2fzu6dkBOr9Eg/0rYUkpn6eyKloTHjMLCdIcWhWfSm4n9eO8H+lZ8KFSfIFZsv6ieSYESmz5Oe0JyhHFtCmRb2VsKGVFOGNqKCDcFbfHmZNM7Lnlv2bi9KlessjjwcwTGcggeXUIEbqEEdGEh4hld4cx6cF+fd +Zi35pxs5hD+wPn8AeKuj9o=</latexit><latexit sha1_base64="t2G6q7jcI262AqljRASt0ui4Euk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0Gc/EYwTwgWcLsZJKMmZ1dZ3rFsOQnvHhQxKu/482/cZLsQRMLGoqqbrq7glgKg6777eRW VtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwqk795iPXRkTqDscx90M6UKIvGEUrtZ66qbg/q066xZJbdmcgy8TLSAky1LrFr04vYknIFTJJjWl7box+SjUKJvmk0EkMjykb0QFvW6poyI2fzu6dkBOr9Eg/0rYUkpn6eyKloTHjMLCdIcWhWfSm4n9eO8H+lZ8KFSfIFZsv6ieSYESmz5Oe0JyhHFtCmRb2VsKGVFOGNqKCDcFbfHmZNM7Lnlv2bi9KlessjjwcwTGcggeXUIEbqEEdGEh4hld4cx6cF+fd +Zi35pxs5hD+wPn8AeKuj9o=</latexit><latexit sha1_base64="t2G6q7jcI262AqljRASt0ui4Euk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0Gc/EYwTwgWcLsZJKMmZ1dZ3rFsOQnvHhQxKu/482/cZLsQRMLGoqqbrq7glgKg6777eRW VtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwqk795iPXRkTqDscx90M6UKIvGEUrtZ66qbg/q066xZJbdmcgy8TLSAky1LrFr04vYknIFTJJjWl7box+SjUKJvmk0EkMjykb0QFvW6poyI2fzu6dkBOr9Eg/0rYUkpn6eyKloTHjMLCdIcWhWfSm4n9eO8H+lZ8KFSfIFZsv6ieSYESmz5Oe0JyhHFtCmRb2VsKGVFOGNqKCDcFbfHmZNM7Lnlv2bi9KlessjjwcwTGcggeXUIEbqEEdGEh4hld4cx6cF+fd +Zi35pxs5hD+wPn8AeKuj9o=</latexit>
1
2C+1
P
c gj+c
<latexit sha1_base64="6ulCkYIQpWwsT7HI4lKmyySvA5I=">AAACBnicbVDJSgNBEK1xjXEb9ShCYxCEQJzORY/BXLwIEcwCSRh7Oj1Jm56F7h4hDHPy4q948aCIV7/Bm39jZzlo4oOCx3tVVNXzYsGVdpxv a2l5ZXVtPbeR39za3tm19/YbKkokZXUaiUi2PKKY4CGra64Fa8WSkcATrOkNq2O/+cCk4lF4q0cx6wakH3KfU6KN5NpHHV8SmuIsLVeLOEMdlQQuRX03vS/SzLULTsmZAC0SPCOFyplzfQcANdf+6vQimgQs1FQQpdrYiXU3JVJzKliW7ySKxYQOSZ+1DQ1JwFQ3nbyRoROj9JAfSVOhRhP190RKAqVGgWc6A6IHat4bi/957UT7F92Uh3GiWUini/xEIB2hcSaoxyWjWowMIVRycyuiA2Jy0Sa5vAkBz7+8SBrlEnZK+AYXKpcwRQ4O 4RhOAcM5VOAKalAHCo/wDK/wZj1ZL9a79TFtXbJmMwfwB9bnD6ylmWk=</latexit><latexit sha1_base64="zmHU3QqD2L18ZErO3jbgr0oyLls=">AAACBnicbVC7SgNBFJ2Nrxhfq5YSGAyCEIg7abQMprERIrhJILsss5PZZMzsg5lZISxb2fgrNhaK2NrZ2/k3Th6FJh64cDjnXu69x084k8qy vo3Cyura+kZxs7S1vbO7Z+4ftGWcCkJtEvNYdH0sKWcRtRVTnHYTQXHoc9rxR82J37mnQrI4ulXjhLohHkQsYAQrLXlm2QkEJhnKs3qzinLoyDT0CBx42V2V5J5ZsWrWFHCZoDmpNM6sa7s8/Gx55pfTj0ka0kgRjqXsIStRboaFYoTTvOSkkiaYjPCA9jSNcEilm03fyOGJVvowiIWuSMGp+nsiw6GU49DXnSFWQ7noTcT/vF6qggs3Y1GSKhqR2aIg5VDFcJIJ7DNBieJjTTARTN8KyRDrXJROrqRDQIsvL5N2vYasGrpBlcYlmKEI jsAxOAUInIMGuAItYAMCHsATeAGvxqPxbLwZ77PWgjGfOQR/YHz8AFjZmqo=</latexit><latexit sha1_base64="zmHU3QqD2L18ZErO3jbgr0oyLls=">AAACBnicbVC7SgNBFJ2Nrxhfq5YSGAyCEIg7abQMprERIrhJILsss5PZZMzsg5lZISxb2fgrNhaK2NrZ2/k3Th6FJh64cDjnXu69x084k8qy vo3Cyura+kZxs7S1vbO7Z+4ftGWcCkJtEvNYdH0sKWcRtRVTnHYTQXHoc9rxR82J37mnQrI4ulXjhLohHkQsYAQrLXlm2QkEJhnKs3qzinLoyDT0CBx42V2V5J5ZsWrWFHCZoDmpNM6sa7s8/Gx55pfTj0ka0kgRjqXsIStRboaFYoTTvOSkkiaYjPCA9jSNcEilm03fyOGJVvowiIWuSMGp+nsiw6GU49DXnSFWQ7noTcT/vF6qggs3Y1GSKhqR2aIg5VDFcJIJ7DNBieJjTTARTN8KyRDrXJROrqRDQIsvL5N2vYasGrpBlcYlmKEI jsAxOAUInIMGuAItYAMCHsATeAGvxqPxbLwZ77PWgjGfOQR/YHz8AFjZmqo=</latexit><latexit sha1_base64="qBtK2GRlhodYcZ9nAr2vCPqqTKY=">AAACBnicbVDLSsNAFJ3UV62vqEsRBosgFEqmG10Wu3FZwT6gCWEynbRjZ5IwMxFKyMqNv+LGhSJu/QZ3/o3TNgttPXDhcM693HtPkHCmtON8 W6W19Y3NrfJ2ZWd3b//APjzqqjiVhHZIzGPZD7CinEW0o5nmtJ9IikXAaS+YtGZ+74FKxeLoTk8T6gk8iljICNZG8u1TN5SYZCjPGq0ayqGrUuETOPKz+xrJfbvq1J054CpBBamCAm3f/nKHMUkFjTThWKkBchLtZVhqRjjNK26qaILJBI/owNAIC6q8bP5GDs+NMoRhLE1FGs7V3xMZFkpNRWA6BdZjtezNxP+8QarDKy9jUZJqGpHFojDlUMdwlgkcMkmJ5lNDMJHM3ArJGJtctEmuYkJAyy+vkm6jjpw6ukXV5nURRxmcgDNwARC4 BE1wA9qgAwh4BM/gFbxZT9aL9W59LFpLVjFzDP7A+vwB7C2YHQ==</latexit>
Gij
<latexit sha1_base64="g1UKDhBybZjDpuNNfVKH09quGfs=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegBz1GMA9IljA7mU0mmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFt fWNzq7hd2tnd2z8oHx41jUo1oQ2iuNLtCBvKmaQNyyyn7URTLCJOW9H4dua3nqg2TMlHO0loKPBAspgRbJ3UvOtlbDTtlSt+1Z8DrZIgJxXIUe+Vv7p9RVJBpSUcG9MJ/MSGGdaWEU6npW5qaILJGA9ox1GJBTVhNr92is6c0kex0q6kRXP190SGhTETEblOge3QLHsz8T+vk9r4OsyYTFJLJVksilOOrEKz11GfaUosnziCiWbuVkSGWGNiXUAlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAb3UIcGEBjBM7zCm6e8F+/d+1i0 Frx85hj+wPv8AaHtjyc=</latexit><latexit sha1_base64="g1UKDhBybZjDpuNNfVKH09quGfs=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegBz1GMA9IljA7mU0mmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFt fWNzq7hd2tnd2z8oHx41jUo1oQ2iuNLtCBvKmaQNyyyn7URTLCJOW9H4dua3nqg2TMlHO0loKPBAspgRbJ3UvOtlbDTtlSt+1Z8DrZIgJxXIUe+Vv7p9RVJBpSUcG9MJ/MSGGdaWEU6npW5qaILJGA9ox1GJBTVhNr92is6c0kex0q6kRXP190SGhTETEblOge3QLHsz8T+vk9r4OsyYTFJLJVksilOOrEKz11GfaUosnziCiWbuVkSGWGNiXUAlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAb3UIcGEBjBM7zCm6e8F+/d+1i0 Frx85hj+wPv8AaHtjyc=</latexit><latexit sha1_base64="g1UKDhBybZjDpuNNfVKH09quGfs=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegBz1GMA9IljA7mU0mmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFt fWNzq7hd2tnd2z8oHx41jUo1oQ2iuNLtCBvKmaQNyyyn7URTLCJOW9H4dua3nqg2TMlHO0loKPBAspgRbJ3UvOtlbDTtlSt+1Z8DrZIgJxXIUe+Vv7p9RVJBpSUcG9MJ/MSGGdaWEU6npW5qaILJGA9ox1GJBTVhNr92is6c0kex0q6kRXP190SGhTETEblOge3QLHsz8T+vk9r4OsyYTFJLJVksilOOrEKz11GfaUosnziCiWbuVkSGWGNiXUAlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAb3UIcGEBjBM7zCm6e8F+/d+1i0 Frx85hj+wPv8AaHtjyc=</latexit><latexit sha1_base64="g1UKDhBybZjDpuNNfVKH09quGfs=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegBz1GMA9IljA7mU0mmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFt fWNzq7hd2tnd2z8oHx41jUo1oQ2iuNLtCBvKmaQNyyyn7URTLCJOW9H4dua3nqg2TMlHO0loKPBAspgRbJ3UvOtlbDTtlSt+1Z8DrZIgJxXIUe+Vv7p9RVJBpSUcG9MJ/MSGGdaWEU6npW5qaILJGA9ox1GJBTVhNr92is6c0kex0q6kRXP190SGhTETEblOge3QLHsz8T+vk9r4OsyYTFJLJVksilOOrEKz11GfaUosnziCiWbuVkSGWGNiXUAlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAb3UIcGEBjBM7zCm6e8F+/d+1i0 Frx85hj+wPv8AaHtjyc=</latexit>
XCij = {xij+c}8c 2 { C, . . . , C}
<latexit sha1_base64="gdGQun9tyM5H/UfHqbBRzMoKBDU=">AAACHXicbVDLSsNAFJ34rPUVdelmsAiCtSRS0I1QzMZlBfuApobJdNKOnUzCzEQsIT/ixl9x40IRF27Ev3HaZqGtFwbOnHMP997jx4xKZVnf xsLi0vLKamGtuL6xubVt7uw2ZZQITBo4YpFo+0gSRjlpKKoYaceCoNBnpOUPnbHeuidC0ojfqFFMuiHqcxpQjJSmPLPa9lJ6l9068AK66cP4c4wzN4NuEAnEGMTQpVxLJ07Z7UVKlh0388ySVbEmBeeBnYMSyKvumZ/ai5OQcIUZkrJjW7HqpkgoihnJim4iSYzwEPVJR0OOQiK76eS6DB5qpgf1OvpxBSfsb0eKQilHoa87Q6QGclYbk/9pnUQF592U8jhRhOPpoCBhUEVwHBXsUUGwYiMNEBZU7wrxAAmElQ60qEOwZ0+eB83Tim1V 7OtqqXaZx1EA++AAHAEbnIEauAJ10AAYPIJn8ArejCfjxXg3PqatC0bu2QN/yvj6AZjroPY=</latexit><latexit sha1_base64="gdGQun9tyM5H/UfHqbBRzMoKBDU=">AAACHXicbVDLSsNAFJ34rPUVdelmsAiCtSRS0I1QzMZlBfuApobJdNKOnUzCzEQsIT/ixl9x40IRF27Ev3HaZqGtFwbOnHMP997jx4xKZVnf xsLi0vLKamGtuL6xubVt7uw2ZZQITBo4YpFo+0gSRjlpKKoYaceCoNBnpOUPnbHeuidC0ojfqFFMuiHqcxpQjJSmPLPa9lJ6l9068AK66cP4c4wzN4NuEAnEGMTQpVxLJ07Z7UVKlh0388ySVbEmBeeBnYMSyKvumZ/ai5OQcIUZkrJjW7HqpkgoihnJim4iSYzwEPVJR0OOQiK76eS6DB5qpgf1OvpxBSfsb0eKQilHoa87Q6QGclYbk/9pnUQF592U8jhRhOPpoCBhUEVwHBXsUUGwYiMNEBZU7wrxAAmElQ60qEOwZ0+eB83Tim1V 7OtqqXaZx1EA++AAHAEbnIEauAJ10AAYPIJn8ArejCfjxXg3PqatC0bu2QN/yvj6AZjroPY=</latexit><latexit sha1_base64="gdGQun9tyM5H/UfHqbBRzMoKBDU=">AAACHXicbVDLSsNAFJ34rPUVdelmsAiCtSRS0I1QzMZlBfuApobJdNKOnUzCzEQsIT/ixl9x40IRF27Ev3HaZqGtFwbOnHMP997jx4xKZVnf xsLi0vLKamGtuL6xubVt7uw2ZZQITBo4YpFo+0gSRjlpKKoYaceCoNBnpOUPnbHeuidC0ojfqFFMuiHqcxpQjJSmPLPa9lJ6l9068AK66cP4c4wzN4NuEAnEGMTQpVxLJ07Z7UVKlh0388ySVbEmBeeBnYMSyKvumZ/ai5OQcIUZkrJjW7HqpkgoihnJim4iSYzwEPVJR0OOQiK76eS6DB5qpgf1OvpxBSfsb0eKQilHoa87Q6QGclYbk/9pnUQF592U8jhRhOPpoCBhUEVwHBXsUUGwYiMNEBZU7wrxAAmElQ60qEOwZ0+eB83Tim1V 7OtqqXaZx1EA++AAHAEbnIEauAJ10AAYPIJn8ArejCfjxXg3PqatC0bu2QN/yvj6AZjroPY=</latexit><latexit sha1_base64="gdGQun9tyM5H/UfHqbBRzMoKBDU=">AAACHXicbVDLSsNAFJ34rPUVdelmsAiCtSRS0I1QzMZlBfuApobJdNKOnUzCzEQsIT/ixl9x40IRF27Ev3HaZqGtFwbOnHMP997jx4xKZVnf xsLi0vLKamGtuL6xubVt7uw2ZZQITBo4YpFo+0gSRjlpKKoYaceCoNBnpOUPnbHeuidC0ojfqFFMuiHqcxpQjJSmPLPa9lJ6l9068AK66cP4c4wzN4NuEAnEGMTQpVxLJ07Z7UVKlh0388ySVbEmBeeBnYMSyKvumZ/ai5OQcIUZkrJjW7HqpkgoihnJim4iSYzwEPVJR0OOQiK76eS6DB5qpgf1OvpxBSfsb0eKQilHoa87Q6QGclYbk/9pnUQF592U8jhRhOPpoCBhUEVwHBXsUUGwYiMNEBZU7wrxAAmElQ60qEOwZ0+eB83Tim1V 7OtqqXaZx1EA++AAHAEbnIEauAJ10AAYPIJn8ArejCfjxXg3PqatC0bu2QN/yvj6AZjroPY=</latexit>
gij C
<latexit sha1_base64="VREyoPhoWR/HGRa/LPVAFvbg6Fg=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6LHYi8cK9gPaUDbbTbt2s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq 2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGtanfeuLaiFjd4zjhfkQHSoSCUbRSe9DLxMN5bdIrld2KOwNZJl5OypCj3it9dfsxSyOukElqTMdzE/QzqlEwySfFbmp4QtmIDnjHUkUjbvxsdu+EnFqlT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbPk77QnKEcW0KZFvZWwoZUU4Y2oqINwVt8eZk0LyqeW/HuLsvVmzyOAhzDCZyBB1dQhVuoQwMYSHiGV3hzHp0X5935 mLeuOPnMEfyB8/kDy3+Pyw==</latexit><latexit sha1_base64="VREyoPhoWR/HGRa/LPVAFvbg6Fg=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6LHYi8cK9gPaUDbbTbt2s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq 2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGtanfeuLaiFjd4zjhfkQHSoSCUbRSe9DLxMN5bdIrld2KOwNZJl5OypCj3it9dfsxSyOukElqTMdzE/QzqlEwySfFbmp4QtmIDnjHUkUjbvxsdu+EnFqlT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbPk77QnKEcW0KZFvZWwoZUU4Y2oqINwVt8eZk0LyqeW/HuLsvVmzyOAhzDCZyBB1dQhVuoQwMYSHiGV3hzHp0X5935 mLeuOPnMEfyB8/kDy3+Pyw==</latexit><latexit sha1_base64="VREyoPhoWR/HGRa/LPVAFvbg6Fg=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6LHYi8cK9gPaUDbbTbt2s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq 2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGtanfeuLaiFjd4zjhfkQHSoSCUbRSe9DLxMN5bdIrld2KOwNZJl5OypCj3it9dfsxSyOukElqTMdzE/QzqlEwySfFbmp4QtmIDnjHUkUjbvxsdu+EnFqlT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbPk77QnKEcW0KZFvZWwoZUU4Y2oqINwVt8eZk0LyqeW/HuLsvVmzyOAhzDCZyBB1dQhVuoQwMYSHiGV3hzHp0X5935 mLeuOPnMEfyB8/kDy3+Pyw==</latexit><latexit sha1_base64="VREyoPhoWR/HGRa/LPVAFvbg6Fg=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6LHYi8cK9gPaUDbbTbt2s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq 2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGtanfeuLaiFjd4zjhfkQHSoSCUbRSe9DLxMN5bdIrld2KOwNZJl5OypCj3it9dfsxSyOukElqTMdzE/QzqlEwySfFbmp4QtmIDnjHUkUjbvxsdu+EnFqlT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbPk77QnKEcW0KZFvZWwoZUU4Y2oqINwVt8eZk0LyqeW/HuLsvVmzyOAhzDCZyBB1dQhVuoQwMYSHiGV3hzHp0X5935 mLeuOPnMEfyB8/kDy3+Pyw==</latexit>
gij
<latexit sha1_base64="G+INmtrlYVmr1+gcDLmeBjUbLAY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJJJlkdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+ sbm1Xdgp7u7tHxyWjo4bVqeG8TrTUptWRC2XQvE6CpS8lRhO40jyZjS+m/nNJ26s0OoRJwkPYzpQoi8YRSc1Bt1MjKbdUtmv+HOQVRLkpAw5at3SV6enWRpzhUxSa9uBn2CYUYOCST4tdlLLE8rGdMDbjioacxtm82un5NwpPdLXxpVCMld/T2Q0tnYSR64zpji0y95M/M9rp9i/CTOhkhS5YotF/VQS1GT2OukJwxnKiSOUGeFuJWxIDWXoAiq6EILll1dJ47IS+JXg4apcvc3jKMApnMEFBHANVbiHGtSBwQie4RXePO29eO/ex6J1 zctnTuAPvM8f0w2PRw==</latexit><latexit sha1_base64="G+INmtrlYVmr1+gcDLmeBjUbLAY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJJJlkdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+ sbm1Xdgp7u7tHxyWjo4bVqeG8TrTUptWRC2XQvE6CpS8lRhO40jyZjS+m/nNJ26s0OoRJwkPYzpQoi8YRSc1Bt1MjKbdUtmv+HOQVRLkpAw5at3SV6enWRpzhUxSa9uBn2CYUYOCST4tdlLLE8rGdMDbjioacxtm82un5NwpPdLXxpVCMld/T2Q0tnYSR64zpji0y95M/M9rp9i/CTOhkhS5YotF/VQS1GT2OukJwxnKiSOUGeFuJWxIDWXoAiq6EILll1dJ47IS+JXg4apcvc3jKMApnMEFBHANVbiHGtSBwQie4RXePO29eO/ex6J1 zctnTuAPvM8f0w2PRw==</latexit><latexit sha1_base64="G+INmtrlYVmr1+gcDLmeBjUbLAY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJJJlkdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+ sbm1Xdgp7u7tHxyWjo4bVqeG8TrTUptWRC2XQvE6CpS8lRhO40jyZjS+m/nNJ26s0OoRJwkPYzpQoi8YRSc1Bt1MjKbdUtmv+HOQVRLkpAw5at3SV6enWRpzhUxSa9uBn2CYUYOCST4tdlLLE8rGdMDbjioacxtm82un5NwpPdLXxpVCMld/T2Q0tnYSR64zpji0y95M/M9rp9i/CTOhkhS5YotF/VQS1GT2OukJwxnKiSOUGeFuJWxIDWXoAiq6EILll1dJ47IS+JXg4apcvc3jKMApnMEFBHANVbiHGtSBwQie4RXePO29eO/ex6J1 zctnTuAPvM8f0w2PRw==</latexit><latexit sha1_base64="G+INmtrlYVmr1+gcDLmeBjUbLAY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJJJlkdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+ sbm1Xdgp7u7tHxyWjo4bVqeG8TrTUptWRC2XQvE6CpS8lRhO40jyZjS+m/nNJ26s0OoRJwkPYzpQoi8YRSc1Bt1MjKbdUtmv+HOQVRLkpAw5at3SV6enWRpzhUxSa9uBn2CYUYOCST4tdlLLE8rGdMDbjioacxtm82un5NwpPdLXxpVCMld/T2Q0tnYSR64zpji0y95M/M9rp9i/CTOhkhS5YotF/VQS1GT2OukJwxnKiSOUGeFuJWxIDWXoAiq6EILll1dJ47IS+JXg4apcvc3jKMApnMEFBHANVbiHGtSBwQie4RXePO29eO/ex6J1 zctnTuAPvM8f0w2PRw==</latexit>
gij+C
<latexit sha1_base64="frPzadcxcKw54L/UbKfn7sWIVdw=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQklE0GOxF48V7Ae0oWy2m3btZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/nZXV tfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMalO/9cS1EbG6x3HC/YgOlAgFo2il9qCXiYfz2qRXKrsVdwayTLyclCFHvVf66vZjlkZcIZPUmI7nJuhnVKNgkk+K3dTwhLIRHfCOpYpG3PjZ7N4JObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//M6KYbXfiZUkiJXbL4oTCXBmEyfJ32hOUM5toQyLeythA2ppgxtREUbgrf48jJpXlQ8t+LdXZarN3kcBTiGEzgDD66gCrdQhwYwkPAMr/DmPDovzrvz MW9dcfKZI/gD5/MHyHOPyQ==</latexit><latexit sha1_base64="frPzadcxcKw54L/UbKfn7sWIVdw=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQklE0GOxF48V7Ae0oWy2m3btZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/nZXV tfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMalO/9cS1EbG6x3HC/YgOlAgFo2il9qCXiYfz2qRXKrsVdwayTLyclCFHvVf66vZjlkZcIZPUmI7nJuhnVKNgkk+K3dTwhLIRHfCOpYpG3PjZ7N4JObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//M6KYbXfiZUkiJXbL4oTCXBmEyfJ32hOUM5toQyLeythA2ppgxtREUbgrf48jJpXlQ8t+LdXZarN3kcBTiGEzgDD66gCrdQhwYwkPAMr/DmPDovzrvz MW9dcfKZI/gD5/MHyHOPyQ==</latexit><latexit sha1_base64="frPzadcxcKw54L/UbKfn7sWIVdw=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQklE0GOxF48V7Ae0oWy2m3btZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/nZXV tfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMalO/9cS1EbG6x3HC/YgOlAgFo2il9qCXiYfz2qRXKrsVdwayTLyclCFHvVf66vZjlkZcIZPUmI7nJuhnVKNgkk+K3dTwhLIRHfCOpYpG3PjZ7N4JObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//M6KYbXfiZUkiJXbL4oTCXBmEyfJ32hOUM5toQyLeythA2ppgxtREUbgrf48jJpXlQ8t+LdXZarN3kcBTiGEzgDD66gCrdQhwYwkPAMr/DmPDovzrvz MW9dcfKZI/gD5/MHyHOPyQ==</latexit><latexit sha1_base64="frPzadcxcKw54L/UbKfn7sWIVdw=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQklE0GOxF48V7Ae0oWy2m3btZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/nZXV tfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMalO/9cS1EbG6x3HC/YgOlAgFo2il9qCXiYfz2qRXKrsVdwayTLyclCFHvVf66vZjlkZcIZPUmI7nJuhnVKNgkk+K3dTwhLIRHfCOpYpG3PjZ7N4JObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//M6KYbXfiZUkiJXbL4oTCXBmEyfJ32hOUM5toQyLeythA2ppgxtREUbgrf48jJpXlQ8t+LdXZarN3kcBTiGEzgDD66gCrdQhwYwkPAMr/DmPDovzrvz MW9dcfKZI/gD5/MHyHOPyQ==</latexit>
· · ·<latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmlt fWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpL TjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmlt fWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpL TjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmlt fWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpL TjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmlt fWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpL TjFzDH/gfP4ArlePLw==</latexit>
· · ·<latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmlt fWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpL TjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmlt fWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpL TjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmlt fWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpL TjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmlt fWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpL TjFzDH/gfP4ArlePLw==</latexit>
wij
<latexit sha1_base64="3QKLizOrMR30DpD9f4WdrltQL6k=">AAAB9HicbVBNS8NAEN3Ur1q/qh69BIvgqSQi6MFDwYvHCvYD2lA220m7drOJu5NqCfkdXjwo4tUf481/47bNQVsfDDzem2Fmnh8LrtFxvq3C yura+kZxs7S1vbO7V94/aOooUQwaLBKRavtUg+ASGshRQDtWQENfQMsfXU/91hiU5pG8w0kMXkgHkgecUTSS10V4wvQx66X8PuuVK07VmcFeJm5OKiRHvVf+6vYjloQgkQmqdcd1YvRSqpAzAVmpm2iIKRvRAXQMlTQE7aWzozP7xCh9O4iUKYn2TP09kdJQ60nom86Q4lAvelPxP6+TYHDppVzGCYJk80VBImyM7GkCdp8rYCgmhlCmuLnVZkOqKEOTU8mE4C6+vEyaZ1XXqbq355XaVR5HkRyRY3JKXHJBauSG1EmDMPJAnskrebPG 1ov1bn3MWwtWPnNI/sD6/AG6FJKw</latexit><latexit sha1_base64="3QKLizOrMR30DpD9f4WdrltQL6k=">AAAB9HicbVBNS8NAEN3Ur1q/qh69BIvgqSQi6MFDwYvHCvYD2lA220m7drOJu5NqCfkdXjwo4tUf481/47bNQVsfDDzem2Fmnh8LrtFxvq3C yura+kZxs7S1vbO7V94/aOooUQwaLBKRavtUg+ASGshRQDtWQENfQMsfXU/91hiU5pG8w0kMXkgHkgecUTSS10V4wvQx66X8PuuVK07VmcFeJm5OKiRHvVf+6vYjloQgkQmqdcd1YvRSqpAzAVmpm2iIKRvRAXQMlTQE7aWzozP7xCh9O4iUKYn2TP09kdJQ60nom86Q4lAvelPxP6+TYHDppVzGCYJk80VBImyM7GkCdp8rYCgmhlCmuLnVZkOqKEOTU8mE4C6+vEyaZ1XXqbq355XaVR5HkRyRY3JKXHJBauSG1EmDMPJAnskrebPG 1ov1bn3MWwtWPnNI/sD6/AG6FJKw</latexit><latexit sha1_base64="3QKLizOrMR30DpD9f4WdrltQL6k=">AAAB9HicbVBNS8NAEN3Ur1q/qh69BIvgqSQi6MFDwYvHCvYD2lA220m7drOJu5NqCfkdXjwo4tUf481/47bNQVsfDDzem2Fmnh8LrtFxvq3C yura+kZxs7S1vbO7V94/aOooUQwaLBKRavtUg+ASGshRQDtWQENfQMsfXU/91hiU5pG8w0kMXkgHkgecUTSS10V4wvQx66X8PuuVK07VmcFeJm5OKiRHvVf+6vYjloQgkQmqdcd1YvRSqpAzAVmpm2iIKRvRAXQMlTQE7aWzozP7xCh9O4iUKYn2TP09kdJQ60nom86Q4lAvelPxP6+TYHDppVzGCYJk80VBImyM7GkCdp8rYCgmhlCmuLnVZkOqKEOTU8mE4C6+vEyaZ1XXqbq355XaVR5HkRyRY3JKXHJBauSG1EmDMPJAnskrebPG 1ov1bn3MWwtWPnNI/sD6/AG6FJKw</latexit><latexit sha1_base64="3QKLizOrMR30DpD9f4WdrltQL6k=">AAAB9HicbVBNS8NAEN3Ur1q/qh69BIvgqSQi6MFDwYvHCvYD2lA220m7drOJu5NqCfkdXjwo4tUf481/47bNQVsfDDzem2Fmnh8LrtFxvq3C yura+kZxs7S1vbO7V94/aOooUQwaLBKRavtUg+ASGshRQDtWQENfQMsfXU/91hiU5pG8w0kMXkgHkgecUTSS10V4wvQx66X8PuuVK07VmcFeJm5OKiRHvVf+6vYjloQgkQmqdcd1YvRSqpAzAVmpm2iIKRvRAXQMlTQE7aWzozP7xCh9O4iUKYn2TP09kdJQ60nom86Q4lAvelPxP6+TYHDppVzGCYJk80VBImyM7GkCdp8rYCgmhlCmuLnVZkOqKEOTU8mE4C6+vEyaZ1XXqbq355XaVR5HkRyRY3JKXHJBauSG1EmDMPJAnskrebPG 1ov1bn3MWwtWPnNI/sD6/AG6FJKw</latexit>
BiLSTM
<latexit sha1_base64="7Xa34w053QyAGLYpIE+mPcP0wAs=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SmDLExkIhYr4gOcLeZi9Zs7d77O4J4ch/sLFQxNb/Y+e/cZNcoYkPBh7vzTAzL4g508Z1v53c xubW9k5+t7C3f3B4VDw+aWuZKEJbRHKpugHWlDNBW4YZTruxojgKOO0Ek+u533miSjMpmmYaUz/CI8FCRrCxUrvObh+ad4NiyS27C6B14mWkBBkag+JXfyhJElFhCMda9zw3Nn6KlWGE01mhn2gaYzLBI9qzVOCIaj9dXDtDF1YZolAqW8Kghfp7IsWR1tMosJ0RNmO96s3F/7xeYsKqnzIRJ4YKslwUJhwZieavoyFTlBg+tQQTxeytiIyxwsTYgAo2BG/15XXSrpQ9t+zdV0q1ehZHHs7gHC7BgyuowQ00oAUEHuEZXuHNkc6L8+58 LFtzTjZzCn/gfP4A1WaOnw==</latexit><latexit sha1_base64="7Xa34w053QyAGLYpIE+mPcP0wAs=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SmDLExkIhYr4gOcLeZi9Zs7d77O4J4ch/sLFQxNb/Y+e/cZNcoYkPBh7vzTAzL4g508Z1v53c xubW9k5+t7C3f3B4VDw+aWuZKEJbRHKpugHWlDNBW4YZTruxojgKOO0Ek+u533miSjMpmmYaUz/CI8FCRrCxUrvObh+ad4NiyS27C6B14mWkBBkag+JXfyhJElFhCMda9zw3Nn6KlWGE01mhn2gaYzLBI9qzVOCIaj9dXDtDF1YZolAqW8Kghfp7IsWR1tMosJ0RNmO96s3F/7xeYsKqnzIRJ4YKslwUJhwZieavoyFTlBg+tQQTxeytiIyxwsTYgAo2BG/15XXSrpQ9t+zdV0q1ehZHHs7gHC7BgyuowQ00oAUEHuEZXuHNkc6L8+58 LFtzTjZzCn/gfP4A1WaOnw==</latexit><latexit sha1_base64="7Xa34w053QyAGLYpIE+mPcP0wAs=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SmDLExkIhYr4gOcLeZi9Zs7d77O4J4ch/sLFQxNb/Y+e/cZNcoYkPBh7vzTAzL4g508Z1v53c xubW9k5+t7C3f3B4VDw+aWuZKEJbRHKpugHWlDNBW4YZTruxojgKOO0Ek+u533miSjMpmmYaUz/CI8FCRrCxUrvObh+ad4NiyS27C6B14mWkBBkag+JXfyhJElFhCMda9zw3Nn6KlWGE01mhn2gaYzLBI9qzVOCIaj9dXDtDF1YZolAqW8Kghfp7IsWR1tMosJ0RNmO96s3F/7xeYsKqnzIRJ4YKslwUJhwZieavoyFTlBg+tQQTxeytiIyxwsTYgAo2BG/15XXSrpQ9t+zdV0q1ehZHHs7gHC7BgyuowQ00oAUEHuEZXuHNkc6L8+58 LFtzTjZzCn/gfP4A1WaOnw==</latexit><latexit sha1_base64="7Xa34w053QyAGLYpIE+mPcP0wAs=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SmDLExkIhYr4gOcLeZi9Zs7d77O4J4ch/sLFQxNb/Y+e/cZNcoYkPBh7vzTAzL4g508Z1v53c xubW9k5+t7C3f3B4VDw+aWuZKEJbRHKpugHWlDNBW4YZTruxojgKOO0Ek+u533miSjMpmmYaUz/CI8FCRrCxUrvObh+ad4NiyS27C6B14mWkBBkag+JXfyhJElFhCMda9zw3Nn6KlWGE01mhn2gaYzLBI9qzVOCIaj9dXDtDF1YZolAqW8Kghfp7IsWR1tMosJ0RNmO96s3F/7xeYsKqnzIRJ4YKslwUJhwZieavoyFTlBg+tQQTxeytiIyxwsTYgAo2BG/15XXSrpQ9t+zdV0q1ehZHHs7gHC7BgyuowQ00oAUEHuEZXuHNkc6L8+58 LFtzTjZzCn/gfP4A1WaOnw==</latexit>
wij1
<latexit sha1_base64="YEKIz7rXvP0RupgjrSpNvYfN+iE=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3btZhN2J0oJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa +sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbG6x0nC/YgOlQgFo2il9lM/Ew/etF+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn83Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophld+JlSSIldssShMJcGYzH4nA6E5QzmxhDIt7K2EjaimDG1CJRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExiM4Rle4c1JnBfn3flY tBacfOYY/sD5/AFdM4+S</latexit><latexit sha1_base64="YEKIz7rXvP0RupgjrSpNvYfN+iE=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3btZhN2J0oJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa +sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbG6x0nC/YgOlQgFo2il9lM/Ew/etF+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn83Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophld+JlSSIldssShMJcGYzH4nA6E5QzmxhDIt7K2EjaimDG1CJRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExiM4Rle4c1JnBfn3flY tBacfOYY/sD5/AFdM4+S</latexit><latexit sha1_base64="YEKIz7rXvP0RupgjrSpNvYfN+iE=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3btZhN2J0oJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa +sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbG6x0nC/YgOlQgFo2il9lM/Ew/etF+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn83Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophld+JlSSIldssShMJcGYzH4nA6E5QzmxhDIt7K2EjaimDG1CJRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExiM4Rle4c1JnBfn3flY tBacfOYY/sD5/AFdM4+S</latexit><latexit sha1_base64="YEKIz7rXvP0RupgjrSpNvYfN+iE=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3btZhN2J0oJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa +sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbG6x0nC/YgOlQgFo2il9lM/Ew/etF+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn83Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophld+JlSSIldssShMJcGYzH4nA6E5QzmxhDIt7K2EjaimDG1CJRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExiM4Rle4c1JnBfn3flY tBacfOYY/sD5/AFdM4+S</latexit>
wij2
<latexit sha1_base64="ijZZRwATSGvK9Z/z/Qq8LTiY44Y=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3btZhN2J0oJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa +sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbG6x0nC/YgOlQgFo2il9lM/Ew+1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5uVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1OBkJzhnJiCWVa2FsJG1FNGdqESjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjAYwzO8wpuTOC/Ou/Ox aC04+cwx/IHz+QNeuI+T</latexit><latexit sha1_base64="ijZZRwATSGvK9Z/z/Qq8LTiY44Y=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3btZhN2J0oJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa +sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbG6x0nC/YgOlQgFo2il9lM/Ew+1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5uVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1OBkJzhnJiCWVa2FsJG1FNGdqESjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjAYwzO8wpuTOC/Ou/Ox aC04+cwx/IHz+QNeuI+T</latexit><latexit sha1_base64="ijZZRwATSGvK9Z/z/Qq8LTiY44Y=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3btZhN2J0oJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa +sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbG6x0nC/YgOlQgFo2il9lM/Ew+1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5uVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1OBkJzhnJiCWVa2FsJG1FNGdqESjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjAYwzO8wpuTOC/Ou/Ox aC04+cwx/IHz+QNeuI+T</latexit><latexit sha1_base64="ijZZRwATSGvK9Z/z/Qq8LTiY44Y=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3btZhN2J0oJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa +sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbG6x0nC/YgOlQgFo2il9lM/Ew+1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5uVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1OBkJzhnJiCWVa2FsJG1FNGdqESjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjAYwzO8wpuTOC/Ou/Ox aC04+cwx/IHz+QNeuI+T</latexit>
hij1
<latexit sha1_base64="iCNjW1c/12h8wQU+uJ4rnnTizmw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7E6GE/ggvHhTx6u/x5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmlt fWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFqpMx5k4tGbDao1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/YxqFEzyWaWfGp5QNqEj3rNU0YgbP5ufOyNnVhmSMNa2FJK5+nsio5Ex0yiwnRHFsVn2cvE/r5dieO1nQiUpcsUWi8JUEoxJ/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC85ZdXSfui7rl17/6y1rgp4ijDCZzCOXhwBQ24gya0gMEEnuEV3pzEeXHenY9F a8kpZo7hD5zPH0Ydj4M=</latexit><latexit sha1_base64="iCNjW1c/12h8wQU+uJ4rnnTizmw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7E6GE/ggvHhTx6u/x5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmlt fWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFqpMx5k4tGbDao1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/YxqFEzyWaWfGp5QNqEj3rNU0YgbP5ufOyNnVhmSMNa2FJK5+nsio5Ex0yiwnRHFsVn2cvE/r5dieO1nQiUpcsUWi8JUEoxJ/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC85ZdXSfui7rl17/6y1rgp4ijDCZzCOXhwBQ24gya0gMEEnuEV3pzEeXHenY9F a8kpZo7hD5zPH0Ydj4M=</latexit><latexit sha1_base64="iCNjW1c/12h8wQU+uJ4rnnTizmw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7E6GE/ggvHhTx6u/x5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmlt fWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFqpMx5k4tGbDao1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/YxqFEzyWaWfGp5QNqEj3rNU0YgbP5ufOyNnVhmSMNa2FJK5+nsio5Ex0yiwnRHFsVn2cvE/r5dieO1nQiUpcsUWi8JUEoxJ/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC85ZdXSfui7rl17/6y1rgp4ijDCZzCOXhwBQ24gya0gMEEnuEV3pzEeXHenY9F a8kpZo7hD5zPH0Ydj4M=</latexit><latexit sha1_base64="iCNjW1c/12h8wQU+uJ4rnnTizmw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7E6GE/ggvHhTx6u/x5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmlt fWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFqpMx5k4tGbDao1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/YxqFEzyWaWfGp5QNqEj3rNU0YgbP5ufOyNnVhmSMNa2FJK5+nsio5Ex0yiwnRHFsVn2cvE/r5dieO1nQiUpcsUWi8JUEoxJ/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC85ZdXSfui7rl17/6y1rgp4ijDCZzCOXhwBQ24gya0gMEEnuEV3pzEeXHenY9F a8kpZo7hD5zPH0Ydj4M=</latexit>
hij2
<latexit sha1_base64="MXuXvkd8OznNlt6gMTHNc7a+KUY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2A9oQ9lsN+3azSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WN za3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1gNOE+xEdKREKRtFKnfEgE4+12aBccavuAmSdeDmpQI7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFuTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKgkRa7YclGYSoIxmf9OhkJzhnJqCWVa2FsJG1NNGdqESjYEb/XlddKuVT236t1fVRo3eRxFOINzuAQP6tCAO2hCCxhM4Ble4c1JnBfn3flY thacfOYU/sD5/AFHoo+E</latexit><latexit sha1_base64="MXuXvkd8OznNlt6gMTHNc7a+KUY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2A9oQ9lsN+3azSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WN za3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1gNOE+xEdKREKRtFKnfEgE4+12aBccavuAmSdeDmpQI7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFuTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKgkRa7YclGYSoIxmf9OhkJzhnJqCWVa2FsJG1NNGdqESjYEb/XlddKuVT236t1fVRo3eRxFOINzuAQP6tCAO2hCCxhM4Ble4c1JnBfn3flY thacfOYU/sD5/AFHoo+E</latexit><latexit sha1_base64="MXuXvkd8OznNlt6gMTHNc7a+KUY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2A9oQ9lsN+3azSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WN za3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1gNOE+xEdKREKRtFKnfEgE4+12aBccavuAmSdeDmpQI7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFuTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKgkRa7YclGYSoIxmf9OhkJzhnJqCWVa2FsJG1NNGdqESjYEb/XlddKuVT236t1fVRo3eRxFOINzuAQP6tCAO2hCCxhM4Ble4c1JnBfn3flY thacfOYU/sD5/AFHoo+E</latexit><latexit sha1_base64="MXuXvkd8OznNlt6gMTHNc7a+KUY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2A9oQ9lsN+3azSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WN za3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1gNOE+xEdKREKRtFKnfEgE4+12aBccavuAmSdeDmpQI7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFuTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKgkRa7YclGYSoIxmf9OhkJzhnJqCWVa2FsJG1NNGdqESjYEb/XlddKuVT236t1fVRo3eRxFOINzuAQP6tCAO2hCCxhM4Ble4c1JnBfn3flY thacfOYU/sD5/AFHoo+E</latexit>
hijK
<latexit sha1_base64="ivTSz9HX6ozcw+e9L+rBsMYhsSg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF8FLBfsBbSib7aZdu9mE3YlQQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ew tr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnCScD+iQyVCwShaqT3qZ+LxbtovV9yqOwdZJV5OKpCj0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXUkUjbvxsfu6UnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMMrPxMqSZErtlgUppJgTGa/k4HQnKGcWEKZFvZWwkZUU4Y2oZINwVt+eZW0LqqeW/XuLyv16zyOIpzAKZyDBzWowy00oAkMxvAMr/DmJM6L8+58 LFoLTj5zDH/gfP4AbZ+PnQ==</latexit><latexit sha1_base64="ivTSz9HX6ozcw+e9L+rBsMYhsSg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF8FLBfsBbSib7aZdu9mE3YlQQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ew tr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnCScD+iQyVCwShaqT3qZ+LxbtovV9yqOwdZJV5OKpCj0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXUkUjbvxsfu6UnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMMrPxMqSZErtlgUppJgTGa/k4HQnKGcWEKZFvZWwkZUU4Y2oZINwVt+eZW0LqqeW/XuLyv16zyOIpzAKZyDBzWowy00oAkMxvAMr/DmJM6L8+58 LFoLTj5zDH/gfP4AbZ+PnQ==</latexit><latexit sha1_base64="ivTSz9HX6ozcw+e9L+rBsMYhsSg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF8FLBfsBbSib7aZdu9mE3YlQQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ew tr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnCScD+iQyVCwShaqT3qZ+LxbtovV9yqOwdZJV5OKpCj0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXUkUjbvxsfu6UnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMMrPxMqSZErtlgUppJgTGa/k4HQnKGcWEKZFvZWwkZUU4Y2oZINwVt+eZW0LqqeW/XuLyv16zyOIpzAKZyDBzWowy00oAkMxvAMr/DmJM6L8+58 LFoLTj5zDH/gfP4AbZ+PnQ==</latexit><latexit sha1_base64="ivTSz9HX6ozcw+e9L+rBsMYhsSg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF8FLBfsBbSib7aZdu9mE3YlQQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ew tr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnCScD+iQyVCwShaqT3qZ+LxbtovV9yqOwdZJV5OKpCj0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXUkUjbvxsfu6UnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMMrPxMqSZErtlgUppJgTGa/k4HQnKGcWEKZFvZWwkZUU4Y2oZINwVt+eZW0LqqeW/XuLyv16zyOIpzAKZyDBzWowy00oAkMxvAMr/DmJM6L8+58 LFoLTj5zDH/gfP4AbZ+PnQ==</latexit>
wijK
<latexit sha1_base64="F2Ct15m8G0iAJrghIGMX/1GHAsE=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+Clgv2ANpTNdtOu3WzC7kQpoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NY WV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqtx65NiJW9zhOuB/RgRKhYBSt1HrqZeLhdtIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdu6EnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNLPxMqSZErNl8UppJgTKa/k77QnKEcW0KZFvZWwoZUU4Y2oZINwVt8eZk0z6qeW/Xuziu1qzyOIhzBMZyCBxdQgxuoQwMYjOAZXuHNSZwX5935 mLcWnHzmEP7A+fwBhLWPrA==</latexit><latexit sha1_base64="F2Ct15m8G0iAJrghIGMX/1GHAsE=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+Clgv2ANpTNdtOu3WzC7kQpoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NY WV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqtx65NiJW9zhOuB/RgRKhYBSt1HrqZeLhdtIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdu6EnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNLPxMqSZErNl8UppJgTKa/k77QnKEcW0KZFvZWwoZUU4Y2oZINwVt8eZk0z6qeW/Xuziu1qzyOIhzBMZyCBxdQgxuoQwMYjOAZXuHNSZwX5935 mLcWnHzmEP7A+fwBhLWPrA==</latexit><latexit sha1_base64="F2Ct15m8G0iAJrghIGMX/1GHAsE=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+Clgv2ANpTNdtOu3WzC7kQpoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NY WV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqtx65NiJW9zhOuB/RgRKhYBSt1HrqZeLhdtIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdu6EnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNLPxMqSZErNl8UppJgTKa/k77QnKEcW0KZFvZWwoZUU4Y2oZINwVt8eZk0z6qeW/Xuziu1qzyOIhzBMZyCBxdQgxuoQwMYjOAZXuHNSZwX5935 mLcWnHzmEP7A+fwBhLWPrA==</latexit><latexit sha1_base64="F2Ct15m8G0iAJrghIGMX/1GHAsE=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+Clgv2ANpTNdtOu3WzC7kQpoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NY WV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqtx65NiJW9zhOuB/RgRKhYBSt1HrqZeLhdtIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdu6EnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNLPxMqSZErNl8UppJgTKa/k77QnKEcW0KZFvZWwoZUU4Y2oZINwVt8eZk0z6qeW/Xuziu1qzyOIhzBMZyCBxdQgxuoQwMYjOAZXuHNSZwX5935 mLcWnHzmEP7A+fwBhLWPrA==</latexit>
1
K
P
k hijk
<latexit sha1_base64="T1YU3A0PHsY07EMtRg/krLlfe6s=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCbkriRpdFQQQ3FewDmhAm00k7ZvJgZiKUEHDjr7hxoYhbf8KdOz/F6WOhrQcuHM65l3vv8VPOpLKs L6O0sLi0vFJeraytb2xumds7LZlkgtAmSXgiOj6WlLOYNhVTnHZSQXHkc9r2w4uR376nQrIkvlXDlLoR7scsYAQrLXnmnhMITHK7yK8L5Mgs8kI08HJ2FxaeWbVq1hhonthTUq0fW5ffANDwzE+nl5AsorEiHEvZta1UuTkWihFOi4qTSZpiEuI+7Woa44hKNx//UKBDrfRQkAhdsUJj9fdEjiMph5GvOyOsBnLWG4n/ed1MBWduzuI0UzQmk0VBxpFK0CgQ1GOCEsWHmmAimL4VkQHWoSgdW0WHYM++PE9aJzXbqtk3drV+DhOUYR8O 4AhsOIU6XEEDmkDgAZ7gBV6NR+PZeDPeJ60lYzqzC39gfPwAcGGZhw==</latexit><latexit sha1_base64="/tdm357hx0cdjsDvMV96bB2OHzk=">AAACA3icbVDLSsNAFJ34rPUVdaebwSLopmTc6LIqiOCmgn1AE8JkOmnHziRhZiKUEHDjZ7h140IRt/6EO//AtV/g9LHQ1gMXDufcy733BAln SjvOpzUzOze/sFhYKi6vrK6t2xubdRWnktAaiXksmwFWlLOI1jTTnDYTSbEIOG0EvbOB37ilUrE4utb9hHoCdyIWMoK1kXx72w0lJhnKs8scuioVfg92/Yzd9HLfLjllZwg4TdCYlCoHzvnX98NJ1bc/3HZMUkEjTThWqoWcRHsZlpoRTvOimyqaYNLDHdoyNMKCKi8b/pDDPaO0YRhLU5GGQ/X3RIaFUn0RmE6BdVdNegPxP6+V6vDYy1iUpJpGZLQoTDnUMRwEAttMUqJ53xBMJDO3QtLFJhRtYiuaENDky9OkflhGThldoVLlFIxQ ADtgF+wDBI5ABVyAKqgBAu7AI3gGL9a99WS9Wm+j1hlrPLMF/sB6/wHn0Jtf</latexit><latexit sha1_base64="/tdm357hx0cdjsDvMV96bB2OHzk=">AAACA3icbVDLSsNAFJ34rPUVdaebwSLopmTc6LIqiOCmgn1AE8JkOmnHziRhZiKUEHDjZ7h140IRt/6EO//AtV/g9LHQ1gMXDufcy733BAln SjvOpzUzOze/sFhYKi6vrK6t2xubdRWnktAaiXksmwFWlLOI1jTTnDYTSbEIOG0EvbOB37ilUrE4utb9hHoCdyIWMoK1kXx72w0lJhnKs8scuioVfg92/Yzd9HLfLjllZwg4TdCYlCoHzvnX98NJ1bc/3HZMUkEjTThWqoWcRHsZlpoRTvOimyqaYNLDHdoyNMKCKi8b/pDDPaO0YRhLU5GGQ/X3RIaFUn0RmE6BdVdNegPxP6+V6vDYy1iUpJpGZLQoTDnUMRwEAttMUqJ53xBMJDO3QtLFJhRtYiuaENDky9OkflhGThldoVLlFIxQ ADtgF+wDBI5ABVyAKqgBAu7AI3gGL9a99WS9Wm+j1hlrPLMF/sB6/wHn0Jtf</latexit><latexit sha1_base64="VdWNauI6M7DUKtp2xmmNucs0hOw=">AAACA3icbVDLSgMxFM34rPU16k43wSK4KhM3uiy6EdxUsA/oDEMmzbSxSWZIMkIZBtz4K25cKOLWn3Dn35i2s9DWAxcO59zLvfdEKWfaeN63 s7S8srq2Xtmobm5t7+y6e/ttnWSK0BZJeKK6EdaUM0lbhhlOu6miWEScdqLR1cTvPFClWSLvzDilgcADyWJGsLFS6B76scIkR0V+U0BfZyIcwWGYs/tREbo1r+5NARcJKkkNlGiG7pffT0gmqDSEY617yEtNkGNlGOG0qPqZpikmIzygPUslFlQH+fSHAp5YpQ/jRNmSBk7V3xM5FlqPRWQ7BTZDPe9NxP+8XmbiiyBnMs0MlWS2KM44NAmcBAL7TFFi+NgSTBSzt0IyxDYUY2Or2hDQ/MuLpH1WR14d3aJa47KMowKOwDE4BQicgwa4 Bk3QAgQ8gmfwCt6cJ+fFeXc+Zq1LTjlzAP7A+fwBFXqXyA==</latexit>
Hij
<latexit sha1_base64="MbTcjCSlcI/kWIfxDVXXf13+90g=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwjmAckS5idzCaTzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cx ubW9U9wt7e0fHB6Vj09aRqWa0CZRXOlOhA3lTNKmZZbTTqIpFhGn7WhyP/fbT1QbpuSjnSY0FHgoWcwItk5q1fsZG8/65Ypf9RdA6yTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNZqZcammAywUPadVRiQU2YLa6doQunDFCstCtp0UL9PZFhYcxURK5TYDsyq95c/M/rpja+DTMmk9RSSZaL4pQjq9D8dTRgmhLLp45gopm7FZER1phYF1DJhRCsvrxOWlfVwK8GD9eV2l0eRxHO4BwuIYAbqEEdGtAEAmN4hld485T34r17H8vW gpfPnMIfeJ8/o3aPKA==</latexit><latexit sha1_base64="MbTcjCSlcI/kWIfxDVXXf13+90g=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwjmAckS5idzCaTzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cx ubW9U9wt7e0fHB6Vj09aRqWa0CZRXOlOhA3lTNKmZZbTTqIpFhGn7WhyP/fbT1QbpuSjnSY0FHgoWcwItk5q1fsZG8/65Ypf9RdA6yTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNZqZcammAywUPadVRiQU2YLa6doQunDFCstCtp0UL9PZFhYcxURK5TYDsyq95c/M/rpja+DTMmk9RSSZaL4pQjq9D8dTRgmhLLp45gopm7FZER1phYF1DJhRCsvrxOWlfVwK8GD9eV2l0eRxHO4BwuIYAbqEEdGtAEAmN4hld485T34r17H8vW gpfPnMIfeJ8/o3aPKA==</latexit><latexit sha1_base64="MbTcjCSlcI/kWIfxDVXXf13+90g=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwjmAckS5idzCaTzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cx ubW9U9wt7e0fHB6Vj09aRqWa0CZRXOlOhA3lTNKmZZbTTqIpFhGn7WhyP/fbT1QbpuSjnSY0FHgoWcwItk5q1fsZG8/65Ypf9RdA6yTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNZqZcammAywUPadVRiQU2YLa6doQunDFCstCtp0UL9PZFhYcxURK5TYDsyq95c/M/rpja+DTMmk9RSSZaL4pQjq9D8dTRgmhLLp45gopm7FZER1phYF1DJhRCsvrxOWlfVwK8GD9eV2l0eRxHO4BwuIYAbqEEdGtAEAmN4hld485T34r17H8vW gpfPnMIfeJ8/o3aPKA==</latexit><latexit sha1_base64="MbTcjCSlcI/kWIfxDVXXf13+90g=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwjmAckS5idzCaTzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cx ubW9U9wt7e0fHB6Vj09aRqWa0CZRXOlOhA3lTNKmZZbTTqIpFhGn7WhyP/fbT1QbpuSjnSY0FHgoWcwItk5q1fsZG8/65Ypf9RdA6yTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNZqZcammAywUPadVRiQU2YLa6doQunDFCstCtp0UL9PZFhYcxURK5TYDsyq95c/M/rpja+DTMmk9RSSZaL4pQjq9D8dTRgmhLLp45gopm7FZER1phYF1DJhRCsvrxOWlfVwK8GD9eV2l0eRxHO4BwuIYAbqEEdGtAEAmN4hld485T34r17H8vW gpfPnMIfeJ8/o3aPKA==</latexit>
· · ·<latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmlt fWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpL TjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmlt fWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpL TjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmlt fWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpL TjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmlt fWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpL TjFzDH/gfP4ArlePLw==</latexit>
· · ·<latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmlt fWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpL TjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmlt fWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpL TjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmlt fWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpL TjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmlt fWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpL TjFzDH/gfP4ArlePLw==</latexit>wij<latexit sha1_base64="3QKLizOrMR30DpD9f4WdrltQL6k=">AAAB9HicbVBNS8NAEN3Ur1q/qh69BIvgqSQi6MFDwYvHCvYD2lA220m7drOJu5NqCfkdXjwo4tUf481/47bNQVsfDDzem2Fmnh8LrtFxvq3C yura+kZxs7S1vbO7V94/aOooUQwaLBKRavtUg+ASGshRQDtWQENfQMsfXU/91hiU5pG8w0kMXkgHkgecUTSS10V4wvQx66X8PuuVK07VmcFeJm5OKiRHvVf+6vYjloQgkQmqdcd1YvRSqpAzAVmpm2iIKRvRAXQMlTQE7aWzozP7xCh9O4iUKYn2TP09kdJQ60nom86Q4lAvelPxP6+TYHDppVzGCYJk80VBImyM7GkCdp8rYCgmhlCmuLnVZkOqKEOTU8mE4C6+vEyaZ1XXqbq355XaVR5HkRyRY3JKXHJBauSG1EmDMPJAnskrebPG 1ov1bn3MWwtWPnNI/sD6/AG6FJKw</latexit><latexit sha1_base64="3QKLizOrMR30DpD9f4WdrltQL6k=">AAAB9HicbVBNS8NAEN3Ur1q/qh69BIvgqSQi6MFDwYvHCvYD2lA220m7drOJu5NqCfkdXjwo4tUf481/47bNQVsfDDzem2Fmnh8LrtFxvq3C yura+kZxs7S1vbO7V94/aOooUQwaLBKRavtUg+ASGshRQDtWQENfQMsfXU/91hiU5pG8w0kMXkgHkgecUTSS10V4wvQx66X8PuuVK07VmcFeJm5OKiRHvVf+6vYjloQgkQmqdcd1YvRSqpAzAVmpm2iIKRvRAXQMlTQE7aWzozP7xCh9O4iUKYn2TP09kdJQ60nom86Q4lAvelPxP6+TYHDppVzGCYJk80VBImyM7GkCdp8rYCgmhlCmuLnVZkOqKEOTU8mE4C6+vEyaZ1XXqbq355XaVR5HkRyRY3JKXHJBauSG1EmDMPJAnskrebPG 1ov1bn3MWwtWPnNI/sD6/AG6FJKw</latexit><latexit sha1_base64="3QKLizOrMR30DpD9f4WdrltQL6k=">AAAB9HicbVBNS8NAEN3Ur1q/qh69BIvgqSQi6MFDwYvHCvYD2lA220m7drOJu5NqCfkdXjwo4tUf481/47bNQVsfDDzem2Fmnh8LrtFxvq3C yura+kZxs7S1vbO7V94/aOooUQwaLBKRavtUg+ASGshRQDtWQENfQMsfXU/91hiU5pG8w0kMXkgHkgecUTSS10V4wvQx66X8PuuVK07VmcFeJm5OKiRHvVf+6vYjloQgkQmqdcd1YvRSqpAzAVmpm2iIKRvRAXQMlTQE7aWzozP7xCh9O4iUKYn2TP09kdJQ60nom86Q4lAvelPxP6+TYHDppVzGCYJk80VBImyM7GkCdp8rYCgmhlCmuLnVZkOqKEOTU8mE4C6+vEyaZ1XXqbq355XaVR5HkRyRY3JKXHJBauSG1EmDMPJAnskrebPG 1ov1bn3MWwtWPnNI/sD6/AG6FJKw</latexit><latexit sha1_base64="3QKLizOrMR30DpD9f4WdrltQL6k=">AAAB9HicbVBNS8NAEN3Ur1q/qh69BIvgqSQi6MFDwYvHCvYD2lA220m7drOJu5NqCfkdXjwo4tUf481/47bNQVsfDDzem2Fmnh8LrtFxvq3C yura+kZxs7S1vbO7V94/aOooUQwaLBKRavtUg+ASGshRQDtWQENfQMsfXU/91hiU5pG8w0kMXkgHkgecUTSS10V4wvQx66X8PuuVK07VmcFeJm5OKiRHvVf+6vYjloQgkQmqdcd1YvRSqpAzAVmpm2iIKRvRAXQMlTQE7aWzozP7xCh9O4iUKYn2TP09kdJQ60nom86Q4lAvelPxP6+TYHDppVzGCYJk80VBImyM7GkCdp8rYCgmhlCmuLnVZkOqKEOTU8mE4C6+vEyaZ1XXqbq355XaVR5HkRyRY3JKXHJBauSG1EmDMPJAnskrebPG 1ov1bn3MWwtWPnNI/sD6/AG6FJKw</latexit>
Hij
<latexit sha1_base64="MbTcjCSlcI/kWIfxDVXXf13+90g=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwjmAckS5idzCaTzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cx ubW9U9wt7e0fHB6Vj09aRqWa0CZRXOlOhA3lTNKmZZbTTqIpFhGn7WhyP/fbT1QbpuSjnSY0FHgoWcwItk5q1fsZG8/65Ypf9RdA6yTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNZqZcammAywUPadVRiQU2YLa6doQunDFCstCtp0UL9PZFhYcxURK5TYDsyq95c/M/rpja+DTMmk9RSSZaL4pQjq9D8dTRgmhLLp45gopm7FZER1phYF1DJhRCsvrxOWlfVwK8GD9eV2l0eRxHO4BwuIYAbqEEdGtAEAmN4hld485T34r17H8vW gpfPnMIfeJ8/o3aPKA==</latexit><latexit sha1_base64="MbTcjCSlcI/kWIfxDVXXf13+90g=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwjmAckS5idzCaTzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cx ubW9U9wt7e0fHB6Vj09aRqWa0CZRXOlOhA3lTNKmZZbTTqIpFhGn7WhyP/fbT1QbpuSjnSY0FHgoWcwItk5q1fsZG8/65Ypf9RdA6yTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNZqZcammAywUPadVRiQU2YLa6doQunDFCstCtp0UL9PZFhYcxURK5TYDsyq95c/M/rpja+DTMmk9RSSZaL4pQjq9D8dTRgmhLLp45gopm7FZER1phYF1DJhRCsvrxOWlfVwK8GD9eV2l0eRxHO4BwuIYAbqEEdGtAEAmN4hld485T34r17H8vW gpfPnMIfeJ8/o3aPKA==</latexit><latexit sha1_base64="MbTcjCSlcI/kWIfxDVXXf13+90g=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwjmAckS5idzCaTzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cx ubW9U9wt7e0fHB6Vj09aRqWa0CZRXOlOhA3lTNKmZZbTTqIpFhGn7WhyP/fbT1QbpuSjnSY0FHgoWcwItk5q1fsZG8/65Ypf9RdA6yTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNZqZcammAywUPadVRiQU2YLa6doQunDFCstCtp0UL9PZFhYcxURK5TYDsyq95c/M/rpja+DTMmk9RSSZaL4pQjq9D8dTRgmhLLp45gopm7FZER1phYF1DJhRCsvrxOWlfVwK8GD9eV2l0eRxHO4BwuIYAbqEEdGtAEAmN4hld485T34r17H8vW gpfPnMIfeJ8/o3aPKA==</latexit><latexit sha1_base64="MbTcjCSlcI/kWIfxDVXXf13+90g=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwjmAckS5idzCaTzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cx ubW9U9wt7e0fHB6Vj09aRqWa0CZRXOlOhA3lTNKmZZbTTqIpFhGn7WhyP/fbT1QbpuSjnSY0FHgoWcwItk5q1fsZG8/65Ypf9RdA6yTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNZqZcammAywUPadVRiQU2YLa6doQunDFCstCtp0UL9PZFhYcxURK5TYDsyq95c/M/rpja+DTMmk9RSSZaL4pQjq9D8dTRgmhLLp45gopm7FZER1phYF1DJhRCsvrxOWlfVwK8GD9eV2l0eRxHO4BwuIYAbqEEdGtAEAmN4hld485T34r17H8vW gpfPnMIfeJ8/o3aPKA==</latexit>
xij
<latexit sha1_base64="vmwSjMizg1iooPM6UuYVoWgsQ/U=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpNJ5rHMzIphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb 39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+nfmtR6oNU/LBThIaCjyQLGYEWyc1n3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8G95eV2k0eRxFO4BTOIYArqMEd1KEBBEbwDK/w5invxXv3Phat BS+fOYY/8D5/AO0mj1g=</latexit><latexit sha1_base64="vmwSjMizg1iooPM6UuYVoWgsQ/U=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpNJ5rHMzIphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb 39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+nfmtR6oNU/LBThIaCjyQLGYEWyc1n3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8G95eV2k0eRxFO4BTOIYArqMEd1KEBBEbwDK/w5invxXv3Phat BS+fOYY/8D5/AO0mj1g=</latexit><latexit sha1_base64="vmwSjMizg1iooPM6UuYVoWgsQ/U=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpNJ5rHMzIphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb 39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+nfmtR6oNU/LBThIaCjyQLGYEWyc1n3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8G95eV2k0eRxFO4BTOIYArqMEd1KEBBEbwDK/w5invxXv3Phat BS+fOYY/8D5/AO0mj1g=</latexit><latexit sha1_base64="vmwSjMizg1iooPM6UuYVoWgsQ/U=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpNJ5rHMzIphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb 39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+nfmtR6oNU/LBThIaCjyQLGYEWyc1n3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8G95eV2k0eRxFO4BTOIYArqMEd1KEBBEbwDK/w5invxXv3Phat BS+fOYY/8D5/AO0mj1g=</latexit>
[Hij ;UXrij + bX ]
<latexit sha1_base64="WlP9E1X91C1tGbgxTEmO/vJKrQ4=">AAACBHicbVDLSsNAFL2pr1pfUZfd DBZBEEoigoKbopsuK5g2kIYwmU7asZMHMxOhhC7c+CtuXCji1o9w5984fSy09cCFM+fcy9x7wowzqSzr2yitrK6tb5Q3K1vbO7t75v5BW6a5INQhKU+FG2JJOUuoo5ji1M0ExXHIaScc3kz8zgMVkqXJnRpl1I9x P2ERI1hpKTCrXjMo2P0YXSEncJGYPU5RGLh+YNasujUFWib2nNRgjlZgfnV7KcljmijCsZSebWXKL7BQjHA6rnRzSTNMhrhPPU0THFPpF9MjxuhYKz0UpUJXotBU/T1R4FjKURzqzhirgVz0JuJ/nper6NIvWJLl iiZk9lGUc6RSNEkE9ZigRPGRJpgIpndFZIAFJkrnVtEh2IsnL5P2Wd226vbtea1xPY+jDFU4ghOw4QIa0IQWOEDgEZ7hFd6MJ+PFeDc+Zq0lYz5zCH9gfP4AcC6Wqg==</latexit><latexit sha1_base64="WlP9E1X91C1tGbgxTEmO/vJKrQ4=">AAACBHicbVDLSsNAFL2pr1pfUZfd DBZBEEoigoKbopsuK5g2kIYwmU7asZMHMxOhhC7c+CtuXCji1o9w5984fSy09cCFM+fcy9x7wowzqSzr2yitrK6tb5Q3K1vbO7t75v5BW6a5INQhKU+FG2JJOUuoo5ji1M0ExXHIaScc3kz8zgMVkqXJnRpl1I9x P2ERI1hpKTCrXjMo2P0YXSEncJGYPU5RGLh+YNasujUFWib2nNRgjlZgfnV7KcljmijCsZSebWXKL7BQjHA6rnRzSTNMhrhPPU0THFPpF9MjxuhYKz0UpUJXotBU/T1R4FjKURzqzhirgVz0JuJ/nper6NIvWJLl iiZk9lGUc6RSNEkE9ZigRPGRJpgIpndFZIAFJkrnVtEh2IsnL5P2Wd226vbtea1xPY+jDFU4ghOw4QIa0IQWOEDgEZ7hFd6MJ+PFeDc+Zq0lYz5zCH9gfP4AcC6Wqg==</latexit><latexit sha1_base64="WlP9E1X91C1tGbgxTEmO/vJKrQ4=">AAACBHicbVDLSsNAFL2pr1pfUZfd DBZBEEoigoKbopsuK5g2kIYwmU7asZMHMxOhhC7c+CtuXCji1o9w5984fSy09cCFM+fcy9x7wowzqSzr2yitrK6tb5Q3K1vbO7t75v5BW6a5INQhKU+FG2JJOUuoo5ji1M0ExXHIaScc3kz8zgMVkqXJnRpl1I9x P2ERI1hpKTCrXjMo2P0YXSEncJGYPU5RGLh+YNasujUFWib2nNRgjlZgfnV7KcljmijCsZSebWXKL7BQjHA6rnRzSTNMhrhPPU0THFPpF9MjxuhYKz0UpUJXotBU/T1R4FjKURzqzhirgVz0JuJ/nper6NIvWJLl iiZk9lGUc6RSNEkE9ZigRPGRJpgIpndFZIAFJkrnVtEh2IsnL5P2Wd226vbtea1xPY+jDFU4ghOw4QIa0IQWOEDgEZ7hFd6MJ+PFeDc+Zq0lYz5zCH9gfP4AcC6Wqg==</latexit><latexit sha1_base64="WlP9E1X91C1tGbgxTEmO/vJKrQ4=">AAACBHicbVDLSsNAFL2pr1pfUZfd DBZBEEoigoKbopsuK5g2kIYwmU7asZMHMxOhhC7c+CtuXCji1o9w5984fSy09cCFM+fcy9x7wowzqSzr2yitrK6tb5Q3K1vbO7t75v5BW6a5INQhKU+FG2JJOUuoo5ji1M0ExXHIaScc3kz8zgMVkqXJnRpl1I9x P2ERI1hpKTCrXjMo2P0YXSEncJGYPU5RGLh+YNasujUFWib2nNRgjlZgfnV7KcljmijCsZSebWXKL7BQjHA6rnRzSTNMhrhPPU0THFPpF9MjxuhYKz0UpUJXotBU/T1R4FjKURzqzhirgVz0JuJ/nper6NIvWJLl iiZk9lGUc6RSNEkE9ZigRPGRJpgIpndFZIAFJkrnVtEh2IsnL5P2Wd226vbtea1xPY+jDFU4ghOw4QIa0IQWOEDgEZ7hFd6MJ+PFeDc+Zq0lYz5zCH9gfP4AcC6Wqg==</latexit>
[Hij ;UXrij + bX ]
<latexit sha1_base64="WlP9E1X91C1tGbgxTEmO/vJKrQ4=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBEEoigoKbopsuK5g2kIYwmU7asZMHMxOhhC7c+CtuXCji1o9w5984fSy09cCFM+fcy9x7wowzqSzr 2yitrK6tb5Q3K1vbO7t75v5BW6a5INQhKU+FG2JJOUuoo5ji1M0ExXHIaScc3kz8zgMVkqXJnRpl1I9xP2ERI1hpKTCrXjMo2P0YXSEncJGYPU5RGLh+YNasujUFWib2nNRgjlZgfnV7KcljmijCsZSebWXKL7BQjHA6rnRzSTNMhrhPPU0THFPpF9MjxuhYKz0UpUJXotBU/T1R4FjKURzqzhirgVz0JuJ/nper6NIvWJLliiZk9lGUc6RSNEkE9ZigRPGRJpgIpndFZIAFJkrnVtEh2IsnL5P2Wd226vbtea1xPY+jDFU4ghOw4QIa 0IQWOEDgEZ7hFd6MJ+PFeDc+Zq0lYz5zCH9gfP4AcC6Wqg==</latexit><latexit sha1_base64="WlP9E1X91C1tGbgxTEmO/vJKrQ4=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBEEoigoKbopsuK5g2kIYwmU7asZMHMxOhhC7c+CtuXCji1o9w5984fSy09cCFM+fcy9x7wowzqSzr 2yitrK6tb5Q3K1vbO7t75v5BW6a5INQhKU+FG2JJOUuoo5ji1M0ExXHIaScc3kz8zgMVkqXJnRpl1I9xP2ERI1hpKTCrXjMo2P0YXSEncJGYPU5RGLh+YNasujUFWib2nNRgjlZgfnV7KcljmijCsZSebWXKL7BQjHA6rnRzSTNMhrhPPU0THFPpF9MjxuhYKz0UpUJXotBU/T1R4FjKURzqzhirgVz0JuJ/nper6NIvWJLliiZk9lGUc6RSNEkE9ZigRPGRJpgIpndFZIAFJkrnVtEh2IsnL5P2Wd226vbtea1xPY+jDFU4ghOw4QIa 0IQWOEDgEZ7hFd6MJ+PFeDc+Zq0lYz5zCH9gfP4AcC6Wqg==</latexit><latexit sha1_base64="WlP9E1X91C1tGbgxTEmO/vJKrQ4=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBEEoigoKbopsuK5g2kIYwmU7asZMHMxOhhC7c+CtuXCji1o9w5984fSy09cCFM+fcy9x7wowzqSzr 2yitrK6tb5Q3K1vbO7t75v5BW6a5INQhKU+FG2JJOUuoo5ji1M0ExXHIaScc3kz8zgMVkqXJnRpl1I9xP2ERI1hpKTCrXjMo2P0YXSEncJGYPU5RGLh+YNasujUFWib2nNRgjlZgfnV7KcljmijCsZSebWXKL7BQjHA6rnRzSTNMhrhPPU0THFPpF9MjxuhYKz0UpUJXotBU/T1R4FjKURzqzhirgVz0JuJ/nper6NIvWJLliiZk9lGUc6RSNEkE9ZigRPGRJpgIpndFZIAFJkrnVtEh2IsnL5P2Wd226vbtea1xPY+jDFU4ghOw4QIa 0IQWOEDgEZ7hFd6MJ+PFeDc+Zq0lYz5zCH9gfP4AcC6Wqg==</latexit><latexit sha1_base64="WlP9E1X91C1tGbgxTEmO/vJKrQ4=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBEEoigoKbopsuK5g2kIYwmU7asZMHMxOhhC7c+CtuXCji1o9w5984fSy09cCFM+fcy9x7wowzqSzr 2yitrK6tb5Q3K1vbO7t75v5BW6a5INQhKU+FG2JJOUuoo5ji1M0ExXHIaScc3kz8zgMVkqXJnRpl1I9xP2ERI1hpKTCrXjMo2P0YXSEncJGYPU5RGLh+YNasujUFWib2nNRgjlZgfnV7KcljmijCsZSebWXKL7BQjHA6rnRzSTNMhrhPPU0THFPpF9MjxuhYKz0UpUJXotBU/T1R4FjKURzqzhirgVz0JuJ/nper6NIvWJLliiZk9lGUc6RSNEkE9ZigRPGRJpgIpndFZIAFJkrnVtEh2IsnL5P2Wd226vbtea1xPY+jDFU4ghOw4QIa 0IQWOEDgEZ7hFd6MJ+PFeDc+Zq0lYz5zCH9gfP4AcC6Wqg==</latexit>
[Hij ;UXrij + bX ]
<latexit sha1_base64="WlP9E1X91C1tGbgxTEmO/vJKrQ4=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBEEoigoKbopsuK5g2kIYwmU7asZMHMxOhhC7c+CtuXCji1o9w5984fSy09cCFM+fcy9x7wowzqSzr 2yitrK6tb5Q3K1vbO7t75v5BW6a5INQhKU+FG2JJOUuoo5ji1M0ExXHIaScc3kz8zgMVkqXJnRpl1I9xP2ERI1hpKTCrXjMo2P0YXSEncJGYPU5RGLh+YNasujUFWib2nNRgjlZgfnV7KcljmijCsZSebWXKL7BQjHA6rnRzSTNMhrhPPU0THFPpF9MjxuhYKz0UpUJXotBU/T1R4FjKURzqzhirgVz0JuJ/nper6NIvWJLliiZk9lGUc6RSNEkE9ZigRPGRJpgIpndFZIAFJkrnVtEh2IsnL5P2Wd226vbtea1xPY+jDFU4ghOw4QIa 0IQWOEDgEZ7hFd6MJ+PFeDc+Zq0lYz5zCH9gfP4AcC6Wqg==</latexit><latexit sha1_base64="WlP9E1X91C1tGbgxTEmO/vJKrQ4=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBEEoigoKbopsuK5g2kIYwmU7asZMHMxOhhC7c+CtuXCji1o9w5984fSy09cCFM+fcy9x7wowzqSzr 2yitrK6tb5Q3K1vbO7t75v5BW6a5INQhKU+FG2JJOUuoo5ji1M0ExXHIaScc3kz8zgMVkqXJnRpl1I9xP2ERI1hpKTCrXjMo2P0YXSEncJGYPU5RGLh+YNasujUFWib2nNRgjlZgfnV7KcljmijCsZSebWXKL7BQjHA6rnRzSTNMhrhPPU0THFPpF9MjxuhYKz0UpUJXotBU/T1R4FjKURzqzhirgVz0JuJ/nper6NIvWJLliiZk9lGUc6RSNEkE9ZigRPGRJpgIpndFZIAFJkrnVtEh2IsnL5P2Wd226vbtea1xPY+jDFU4ghOw4QIa 0IQWOEDgEZ7hFd6MJ+PFeDc+Zq0lYz5zCH9gfP4AcC6Wqg==</latexit><latexit sha1_base64="WlP9E1X91C1tGbgxTEmO/vJKrQ4=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBEEoigoKbopsuK5g2kIYwmU7asZMHMxOhhC7c+CtuXCji1o9w5984fSy09cCFM+fcy9x7wowzqSzr 2yitrK6tb5Q3K1vbO7t75v5BW6a5INQhKU+FG2JJOUuoo5ji1M0ExXHIaScc3kz8zgMVkqXJnRpl1I9xP2ERI1hpKTCrXjMo2P0YXSEncJGYPU5RGLh+YNasujUFWib2nNRgjlZgfnV7KcljmijCsZSebWXKL7BQjHA6rnRzSTNMhrhPPU0THFPpF9MjxuhYKz0UpUJXotBU/T1R4FjKURzqzhirgVz0JuJ/nper6NIvWJLliiZk9lGUc6RSNEkE9ZigRPGRJpgIpndFZIAFJkrnVtEh2IsnL5P2Wd226vbtea1xPY+jDFU4ghOw4QIa 0IQWOEDgEZ7hFd6MJ+PFeDc+Zq0lYz5zCH9gfP4AcC6Wqg==</latexit><latexit sha1_base64="WlP9E1X91C1tGbgxTEmO/vJKrQ4=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBEEoigoKbopsuK5g2kIYwmU7asZMHMxOhhC7c+CtuXCji1o9w5984fSy09cCFM+fcy9x7wowzqSzr 2yitrK6tb5Q3K1vbO7t75v5BW6a5INQhKU+FG2JJOUuoo5ji1M0ExXHIaScc3kz8zgMVkqXJnRpl1I9xP2ERI1hpKTCrXjMo2P0YXSEncJGYPU5RGLh+YNasujUFWib2nNRgjlZgfnV7KcljmijCsZSebWXKL7BQjHA6rnRzSTNMhrhPPU0THFPpF9MjxuhYKz0UpUJXotBU/T1R4FjKURzqzhirgVz0JuJ/nper6NIvWJLliiZk9lGUc6RSNEkE9ZigRPGRJpgIpndFZIAFJkrnVtEh2IsnL5P2Wd226vbtea1xPY+jDFU4ghOw4QIa 0IQWOEDgEZ7hFd6MJ+PFeDc+Zq0lYz5zCH9gfP4AcC6Wqg==</latexit>
Combine speaker’s role with the 
lexical information stream
rij
<latexit sha1_base64="EWZ4nVCZq9I0YXx7C4tycdszsgY=">AAAB7XicbVDLSgNBEOz1GeMr6tHL YBA8hV0R9Bj04jGCeUCyhNnJJJlkdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo4bVqeG8TrTUptWRC2XQvE6CpS8lRhO40jyZjS+m/nNJ26s0OoRJwkPYzpQoi8Y RSc1TDcTo2m3VPYr/hxklQQ5KUOOWrf01elplsZcIZPU2nbgJxhm1KBgkk+LndTyhLIxHfC2o4rG3IbZ/NopOXdKj/S1caWQzNXfExmNrZ3EkeuMKQ7tsjcT//PaKfZvwkyoJEWu2GJRP5UENZm9TnrCcIZy4ghl RrhbCRtSQxm6gIouhGD55VXSuKwEfiV4uCpXb/M4CnAKZ3ABAVxDFe6hBnVgMIJneIU3T3sv3rv3sWhd8/KZE/gD7/MH4/CPUg==</latexit><latexit sha1_base64="EWZ4nVCZq9I0YXx7C4tycdszsgY=">AAAB7XicbVDLSgNBEOz1GeMr6tHL YBA8hV0R9Bj04jGCeUCyhNnJJJlkdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo4bVqeG8TrTUptWRC2XQvE6CpS8lRhO40jyZjS+m/nNJ26s0OoRJwkPYzpQoi8Y RSc1TDcTo2m3VPYr/hxklQQ5KUOOWrf01elplsZcIZPU2nbgJxhm1KBgkk+LndTyhLIxHfC2o4rG3IbZ/NopOXdKj/S1caWQzNXfExmNrZ3EkeuMKQ7tsjcT//PaKfZvwkyoJEWu2GJRP5UENZm9TnrCcIZy4ghl RrhbCRtSQxm6gIouhGD55VXSuKwEfiV4uCpXb/M4CnAKZ3ABAVxDFe6hBnVgMIJneIU3T3sv3rv3sWhd8/KZE/gD7/MH4/CPUg==</latexit><latexit sha1_base64="EWZ4nVCZq9I0YXx7C4tycdszsgY=">AAAB7XicbVDLSgNBEOz1GeMr6tHL YBA8hV0R9Bj04jGCeUCyhNnJJJlkdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo4bVqeG8TrTUptWRC2XQvE6CpS8lRhO40jyZjS+m/nNJ26s0OoRJwkPYzpQoi8Y RSc1TDcTo2m3VPYr/hxklQQ5KUOOWrf01elplsZcIZPU2nbgJxhm1KBgkk+LndTyhLIxHfC2o4rG3IbZ/NopOXdKj/S1caWQzNXfExmNrZ3EkeuMKQ7tsjcT//PaKfZvwkyoJEWu2GJRP5UENZm9TnrCcIZy4ghl RrhbCRtSQxm6gIouhGD55VXSuKwEfiV4uCpXb/M4CnAKZ3ABAVxDFe6hBnVgMIJneIU3T3sv3rv3sWhd8/KZE/gD7/MH4/CPUg==</latexit><latexit sha1_base64="EWZ4nVCZq9I0YXx7C4tycdszsgY=">AAAB7XicbVDLSgNBEOz1GeMr6tHL YBA8hV0R9Bj04jGCeUCyhNnJJJlkdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo4bVqeG8TrTUptWRC2XQvE6CpS8lRhO40jyZjS+m/nNJ26s0OoRJwkPYzpQoi8Y RSc1TDcTo2m3VPYr/hxklQQ5KUOOWrf01elplsZcIZPU2nbgJxhm1KBgkk+LndTyhLIxHfC2o4rG3IbZ/NopOXdKj/S1caWQzNXfExmNrZ3EkeuMKQ7tsjcT//PaKfZvwkyoJEWu2GJRP5UENZm9TnrCcIZy4ghl RrhbCRtSQxm6gIouhGD55VXSuKwEfiV4uCpXb/M4CnAKZ3ABAVxDFe6hBnVgMIJneIU3T3sv3rv3sWhd8/KZE/gD7/MH4/CPUg==</latexit>
Task 2 Word Encoder
<latexit sha1_base64="HrWpI3ja5zFQSSkG+j7dP22mpRM=">AAAB/HicbVBNS8NAEJ34WetXtUcvi0XwVJJe9FgUwWOFfkEbymazaZdudsPuRgih/hUvHhTx6g/x5r9x2+agrQ8GHu/NMDMvSDjTxnW/nY3N re2d3dJeef/g8Oi4cnLa1TJVhHaI5FL1A6wpZ4J2DDOc9hNFcRxw2gumt3O/90iVZlK0TZZQP8ZjwSJGsLHSqFJtYz1FDdSTKkR3gsiQqlGl5tbdBdA68QpSgwKtUeVrGEqSxlQYwrHWA89NjJ9jZRjhdFYeppommEzxmA4sFTim2s8Xx8/QhVVCFEllSxi0UH9P5DjWOosD2xljM9Gr3lz8zxukJrr2cyaS1FBBlouilCMj0TwJFDJFieGZJZgoZm9FZIIVJsbmVbYheKsvr5Nuo+65de+hUWveFHGU4AzO4RI8uIIm3EMLOkAgg2d4 hTfnyXlx3p2PZeuGU8xU4Q+czx9U4pPo</latexit><latexit sha1_base64="HrWpI3ja5zFQSSkG+j7dP22mpRM=">AAAB/HicbVBNS8NAEJ34WetXtUcvi0XwVJJe9FgUwWOFfkEbymazaZdudsPuRgih/hUvHhTx6g/x5r9x2+agrQ8GHu/NMDMvSDjTxnW/nY3N re2d3dJeef/g8Oi4cnLa1TJVhHaI5FL1A6wpZ4J2DDOc9hNFcRxw2gumt3O/90iVZlK0TZZQP8ZjwSJGsLHSqFJtYz1FDdSTKkR3gsiQqlGl5tbdBdA68QpSgwKtUeVrGEqSxlQYwrHWA89NjJ9jZRjhdFYeppommEzxmA4sFTim2s8Xx8/QhVVCFEllSxi0UH9P5DjWOosD2xljM9Gr3lz8zxukJrr2cyaS1FBBlouilCMj0TwJFDJFieGZJZgoZm9FZIIVJsbmVbYheKsvr5Nuo+65de+hUWveFHGU4AzO4RI8uIIm3EMLOkAgg2d4 hTfnyXlx3p2PZeuGU8xU4Q+czx9U4pPo</latexit><latexit sha1_base64="HrWpI3ja5zFQSSkG+j7dP22mpRM=">AAAB/HicbVBNS8NAEJ34WetXtUcvi0XwVJJe9FgUwWOFfkEbymazaZdudsPuRgih/hUvHhTx6g/x5r9x2+agrQ8GHu/NMDMvSDjTxnW/nY3N re2d3dJeef/g8Oi4cnLa1TJVhHaI5FL1A6wpZ4J2DDOc9hNFcRxw2gumt3O/90iVZlK0TZZQP8ZjwSJGsLHSqFJtYz1FDdSTKkR3gsiQqlGl5tbdBdA68QpSgwKtUeVrGEqSxlQYwrHWA89NjJ9jZRjhdFYeppommEzxmA4sFTim2s8Xx8/QhVVCFEllSxi0UH9P5DjWOosD2xljM9Gr3lz8zxukJrr2cyaS1FBBlouilCMj0TwJFDJFieGZJZgoZm9FZIIVJsbmVbYheKsvr5Nuo+65de+hUWveFHGU4AzO4RI8uIIm3EMLOkAgg2d4 hTfnyXlx3p2PZeuGU8xU4Q+czx9U4pPo</latexit><latexit sha1_base64="HrWpI3ja5zFQSSkG+j7dP22mpRM=">AAAB/HicbVBNS8NAEJ34WetXtUcvi0XwVJJe9FgUwWOFfkEbymazaZdudsPuRgih/hUvHhTx6g/x5r9x2+agrQ8GHu/NMDMvSDjTxnW/nY3N re2d3dJeef/g8Oi4cnLa1TJVhHaI5FL1A6wpZ4J2DDOc9hNFcRxw2gumt3O/90iVZlK0TZZQP8ZjwSJGsLHSqFJtYz1FDdSTKkR3gsiQqlGl5tbdBdA68QpSgwKtUeVrGEqSxlQYwrHWA89NjJ9jZRjhdFYeppommEzxmA4sFTim2s8Xx8/QhVVCFEllSxi0UH9P5DjWOosD2xljM9Gr3lz8zxukJrr2cyaS1FBBlouilCMj0TwJFDJFieGZJZgoZm9FZIIVJsbmVbYheKsvr5Nuo+65de+hUWveFHGU4AzO4RI8uIIm3EMLOkAgg2d4 hTfnyXlx3p2PZeuGU8xU4Q+czx9U4pPo</latexit>
Task 1 Word Encoder
<latexit sha1_base64="xqrOJtJTYwqwXDVMpqrRJViDeM8=">AAAB/HicbVBNS8NAEN34WetXtUcv i0XwVJJe9FgUwWOFfkEbymYzaZdudsPuRgih/hUvHhTx6g/x5r9x2+agrQ8GHu/NMDMvSDjTxnW/nY3Nre2d3dJeef/g8Oi4cnLa1TJVFDpUcqn6AdHAmYCOYYZDP1FA4oBDL5jezv3eIyjNpGibLAE/JmPBIkaJ sdKoUm0TPcUe7kkV4jtBZQhqVKm5dXcBvE68gtRQgdao8jUMJU1jEIZyovXAcxPj50QZRjnMysNUQ0LolIxhYKkgMWg/Xxw/wxdWCXEklS1h8EL9PZGTWOssDmxnTMxEr3pz8T9vkJro2s+ZSFIDgi4XRSnHRuJ5 EjhkCqjhmSWEKmZvxXRCFKHG5lW2IXirL6+TbqPuuXXvoVFr3hRxlNAZOkeXyENXqInuUQt1EEUZekav6M15cl6cd+dj2brhFDNV9AfO5w9TUZPn</latexit><latexit sha1_base64="xqrOJtJTYwqwXDVMpqrRJViDeM8=">AAAB/HicbVBNS8NAEN34WetXtUcv i0XwVJJe9FgUwWOFfkEbymYzaZdudsPuRgih/hUvHhTx6g/x5r9x2+agrQ8GHu/NMDMvSDjTxnW/nY3Nre2d3dJeef/g8Oi4cnLa1TJVFDpUcqn6AdHAmYCOYYZDP1FA4oBDL5jezv3eIyjNpGibLAE/JmPBIkaJ sdKoUm0TPcUe7kkV4jtBZQhqVKm5dXcBvE68gtRQgdao8jUMJU1jEIZyovXAcxPj50QZRjnMysNUQ0LolIxhYKkgMWg/Xxw/wxdWCXEklS1h8EL9PZGTWOssDmxnTMxEr3pz8T9vkJro2s+ZSFIDgi4XRSnHRuJ5 EjhkCqjhmSWEKmZvxXRCFKHG5lW2IXirL6+TbqPuuXXvoVFr3hRxlNAZOkeXyENXqInuUQt1EEUZekav6M15cl6cd+dj2brhFDNV9AfO5w9TUZPn</latexit><latexit sha1_base64="xqrOJtJTYwqwXDVMpqrRJViDeM8=">AAAB/HicbVBNS8NAEN34WetXtUcv i0XwVJJe9FgUwWOFfkEbymYzaZdudsPuRgih/hUvHhTx6g/x5r9x2+agrQ8GHu/NMDMvSDjTxnW/nY3Nre2d3dJeef/g8Oi4cnLa1TJVFDpUcqn6AdHAmYCOYYZDP1FA4oBDL5jezv3eIyjNpGibLAE/JmPBIkaJ sdKoUm0TPcUe7kkV4jtBZQhqVKm5dXcBvE68gtRQgdao8jUMJU1jEIZyovXAcxPj50QZRjnMysNUQ0LolIxhYKkgMWg/Xxw/wxdWCXEklS1h8EL9PZGTWOssDmxnTMxEr3pz8T9vkJro2s+ZSFIDgi4XRSnHRuJ5 EjhkCqjhmSWEKmZvxXRCFKHG5lW2IXirL6+TbqPuuXXvoVFr3hRxlNAZOkeXyENXqInuUQt1EEUZekav6M15cl6cd+dj2brhFDNV9AfO5w9TUZPn</latexit><latexit sha1_base64="xqrOJtJTYwqwXDVMpqrRJViDeM8=">AAAB/HicbVBNS8NAEN34WetXtUcv i0XwVJJe9FgUwWOFfkEbymYzaZdudsPuRgih/hUvHhTx6g/x5r9x2+agrQ8GHu/NMDMvSDjTxnW/nY3Nre2d3dJeef/g8Oi4cnLa1TJVFDpUcqn6AdHAmYCOYYZDP1FA4oBDL5jezv3eIyjNpGibLAE/JmPBIkaJ sdKoUm0TPcUe7kkV4jtBZQhqVKm5dXcBvE68gtRQgdao8jUMJU1jEIZyovXAcxPj50QZRjnMysNUQ0LolIxhYKkgMWg/Xxw/wxdWCXEklS1h8EL9PZGTWOssDmxnTMxEr3pz8T9vkJro2s+ZSFIDgi4XRSnHRuJ5 EjhkCqjhmSWEKmZvxXRCFKHG5lW2IXirL6+TbqPuuXXvoVFr3hRxlNAZOkeXyENXqInuUQt1EEUZekav6M15cl6cd+dj2brhFDNV9AfO5w9TUZPn</latexit>
Shared Word Encoder
<latexit sha1_base64="up2knxUlZ6D89I1e6XF33e9JE20=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVJJe9FgUwWNF+wFtKJvNtF262Q27GyGE+le8eFDEqz/Em//GbZuDtj4YeLw3w8y8MOFMG8/7dtbW Nza3tks75d29/YND9+i4rWWqKLSo5FJ1Q6KBMwEtwwyHbqKAxCGHTji5nvmdR1CaSfFgsgSCmIwEGzJKjJUGbuV+TBREuCNVhG8ElRGogVv1at4ceJX4BamiAs2B+9WPJE1jEIZyonXP9xIT5EQZRjlMy/1UQ0LohIygZ6kgMeggnx8/xWdWifBQKlvC4Ln6eyInsdZZHNrOmJixXvZm4n9eLzXDyyBnIkkNCLpYNEw5NhLPksARU0ANzywhVDF7K6Y2DEKNzatsQ/CXX14l7XrN92r+Xb3auCriKKETdIrOkY8uUAPdoiZqIYoy9Ixe 0Zvz5Lw4787HonXNKWYq6A+czx8Ht5Ra</latexit><latexit sha1_base64="up2knxUlZ6D89I1e6XF33e9JE20=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVJJe9FgUwWNF+wFtKJvNtF262Q27GyGE+le8eFDEqz/Em//GbZuDtj4YeLw3w8y8MOFMG8/7dtbW Nza3tks75d29/YND9+i4rWWqKLSo5FJ1Q6KBMwEtwwyHbqKAxCGHTji5nvmdR1CaSfFgsgSCmIwEGzJKjJUGbuV+TBREuCNVhG8ElRGogVv1at4ceJX4BamiAs2B+9WPJE1jEIZyonXP9xIT5EQZRjlMy/1UQ0LohIygZ6kgMeggnx8/xWdWifBQKlvC4Ln6eyInsdZZHNrOmJixXvZm4n9eLzXDyyBnIkkNCLpYNEw5NhLPksARU0ANzywhVDF7K6Y2DEKNzatsQ/CXX14l7XrN92r+Xb3auCriKKETdIrOkY8uUAPdoiZqIYoy9Ixe 0Zvz5Lw4787HonXNKWYq6A+czx8Ht5Ra</latexit><latexit sha1_base64="up2knxUlZ6D89I1e6XF33e9JE20=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVJJe9FgUwWNF+wFtKJvNtF262Q27GyGE+le8eFDEqz/Em//GbZuDtj4YeLw3w8y8MOFMG8/7dtbW Nza3tks75d29/YND9+i4rWWqKLSo5FJ1Q6KBMwEtwwyHbqKAxCGHTji5nvmdR1CaSfFgsgSCmIwEGzJKjJUGbuV+TBREuCNVhG8ElRGogVv1at4ceJX4BamiAs2B+9WPJE1jEIZyonXP9xIT5EQZRjlMy/1UQ0LohIygZ6kgMeggnx8/xWdWifBQKlvC4Ln6eyInsdZZHNrOmJixXvZm4n9eLzXDyyBnIkkNCLpYNEw5NhLPksARU0ANzywhVDF7K6Y2DEKNzatsQ/CXX14l7XrN92r+Xb3auCriKKETdIrOkY8uUAPdoiZqIYoy9Ixe 0Zvz5Lw4787HonXNKWYq6A+czx8Ht5Ra</latexit><latexit sha1_base64="up2knxUlZ6D89I1e6XF33e9JE20=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVJJe9FgUwWNF+wFtKJvNtF262Q27GyGE+le8eFDEqz/Em//GbZuDtj4YeLw3w8y8MOFMG8/7dtbW Nza3tks75d29/YND9+i4rWWqKLSo5FJ1Q6KBMwEtwwyHbqKAxCGHTji5nvmdR1CaSfFgsgSCmIwEGzJKjJUGbuV+TBREuCNVhG8ElRGogVv1at4ceJX4BamiAs2B+9WPJE1jEIZyonXP9xIT5EQZRjlMy/1UQ0LohIygZ6kgMeggnx8/xWdWifBQKlvC4Ln6eyInsdZZHNrOmJixXvZm4n9eLzXDyyBnIkkNCLpYNEw5NhLPksARU0ANzywhVDF7K6Y2DEKNzatsQ/CXX14l7XrN92r+Xb3auCriKKETdIrOkY8uUAPdoiZqIYoy9Ixe 0Zvz5Lw4787HonXNKWYq6A+czx8Ht5Ra</latexit>
Encode lexical information separately 
and jointly for both tasks
Task 1 Turn Encoder<latexit sha1_base64="WddLqWZ1iLcfbQTga/P8YUmYfuo=">AAAB/HicbVBNS8NAEN34WetXtUcv i0XwVJJe9FgUwWOFfkEbymYzaZdudsPuRgih/hUvHhTx6g/x5r9x2+agrQ8GHu/NMDMvSDjTxnW/nY3Nre2d3dJeef/g8Oi4cnLa1TJVFDpUcqn6AdHAmYCOYYZDP1FA4oBDL5jezv3eIyjNpGibLAE/JmPBIkaJ sdKoUm0TPcUebqdK4DtBZQhqVKm5dXcBvE68gtRQgdao8jUMJU1jEIZyovXAcxPj50QZRjnMysNUQ0LolIxhYKkgMWg/Xxw/wxdWCXEklS1h8EL9PZGTWOssDmxnTMxEr3pz8T9vkJro2s+ZSFIDgi4XRSnHRuJ5 EjhkCqjhmSWEKmZvxXRCFKHG5lW2IXirL6+TbqPuuXXvoVFr3hRxlNAZOkeXyENXqInuUQt1EEUZekav6M15cl6cd+dj2brhFDNV9AfO5w9ncJP0</latexit><latexit sha1_base64="WddLqWZ1iLcfbQTga/P8YUmYfuo=">AAAB/HicbVBNS8NAEN34WetXtUcv i0XwVJJe9FgUwWOFfkEbymYzaZdudsPuRgih/hUvHhTx6g/x5r9x2+agrQ8GHu/NMDMvSDjTxnW/nY3Nre2d3dJeef/g8Oi4cnLa1TJVFDpUcqn6AdHAmYCOYYZDP1FA4oBDL5jezv3eIyjNpGibLAE/JmPBIkaJ sdKoUm0TPcUebqdK4DtBZQhqVKm5dXcBvE68gtRQgdao8jUMJU1jEIZyovXAcxPj50QZRjnMysNUQ0LolIxhYKkgMWg/Xxw/wxdWCXEklS1h8EL9PZGTWOssDmxnTMxEr3pz8T9vkJro2s+ZSFIDgi4XRSnHRuJ5 EjhkCqjhmSWEKmZvxXRCFKHG5lW2IXirL6+TbqPuuXXvoVFr3hRxlNAZOkeXyENXqInuUQt1EEUZekav6M15cl6cd+dj2brhFDNV9AfO5w9ncJP0</latexit><latexit sha1_base64="WddLqWZ1iLcfbQTga/P8YUmYfuo=">AAAB/HicbVBNS8NAEN34WetXtUcv i0XwVJJe9FgUwWOFfkEbymYzaZdudsPuRgih/hUvHhTx6g/x5r9x2+agrQ8GHu/NMDMvSDjTxnW/nY3Nre2d3dJeef/g8Oi4cnLa1TJVFDpUcqn6AdHAmYCOYYZDP1FA4oBDL5jezv3eIyjNpGibLAE/JmPBIkaJ sdKoUm0TPcUebqdK4DtBZQhqVKm5dXcBvE68gtRQgdao8jUMJU1jEIZyovXAcxPj50QZRjnMysNUQ0LolIxhYKkgMWg/Xxw/wxdWCXEklS1h8EL9PZGTWOssDmxnTMxEr3pz8T9vkJro2s+ZSFIDgi4XRSnHRuJ5 EjhkCqjhmSWEKmZvxXRCFKHG5lW2IXirL6+TbqPuuXXvoVFr3hRxlNAZOkeXyENXqInuUQt1EEUZekav6M15cl6cd+dj2brhFDNV9AfO5w9ncJP0</latexit><latexit sha1_base64="WddLqWZ1iLcfbQTga/P8YUmYfuo=">AAAB/HicbVBNS8NAEN34WetXtUcv i0XwVJJe9FgUwWOFfkEbymYzaZdudsPuRgih/hUvHhTx6g/x5r9x2+agrQ8GHu/NMDMvSDjTxnW/nY3Nre2d3dJeef/g8Oi4cnLa1TJVFDpUcqn6AdHAmYCOYYZDP1FA4oBDL5jezv3eIyjNpGibLAE/JmPBIkaJ sdKoUm0TPcUebqdK4DtBZQhqVKm5dXcBvE68gtRQgdao8jUMJU1jEIZyovXAcxPj50QZRjnMysNUQ0LolIxhYKkgMWg/Xxw/wxdWCXEklS1h8EL9PZGTWOssDmxnTMxEr3pz8T9vkJro2s+ZSFIDgi4XRSnHRuJ5 EjhkCqjhmSWEKmZvxXRCFKHG5lW2IXirL6+TbqPuuXXvoVFr3hRxlNAZOkeXyENXqInuUQt1EEUZekav6M15cl6cd+dj2brhFDNV9AfO5w9ncJP0</latexit> Task 2 Turn Encoder<latexit sha1_base64="iKQG+R7r8ptxjoiHtYYeqr4MQro=">AAAB/HicbVBNS8NAEN34WetXtUcvi0XwVJJe9FgUwWOFfkEbymYzaZdudsPuRgih/hUvHhTx6g/x5r9x2+agrQ8GHu/NMDMvSDjTxnW/nY3N re2d3dJeef/g8Oi4cnLa1TJVFDpUcqn6AdHAmYCOYYZDP1FA4oBDL5jezv3eIyjNpGibLAE/JmPBIkaJsdKoUm0TPcUN3E6VwHeCyhDUqFJz6+4CeJ14BamhAq1R5WsYSprGIAzlROuB5ybGz4kyjHKYlYephoTQKRnDwFJBYtB+vjh+hi+sEuJIKlvC4IX6eyInsdZZHNjOmJiJXvXm4n/eIDXRtZ8zkaQGBF0uilKOjcTzJHDIFFDDM0sIVczeiumEKEKNzatsQ/BWX14n3Ubdc+veQ6PWvCniKKEzdI4ukYeuUBPdoxbqIIoy9Ixe 0Zvz5Lw4787HsnXDKWaq6A+czx9pAZP1</latexit><latexit sha1_base64="iKQG+R7r8ptxjoiHtYYeqr4MQro=">AAAB/HicbVBNS8NAEN34WetXtUcvi0XwVJJe9FgUwWOFfkEbymYzaZdudsPuRgih/hUvHhTx6g/x5r9x2+agrQ8GHu/NMDMvSDjTxnW/nY3N re2d3dJeef/g8Oi4cnLa1TJVFDpUcqn6AdHAmYCOYYZDP1FA4oBDL5jezv3eIyjNpGibLAE/JmPBIkaJsdKoUm0TPcUN3E6VwHeCyhDUqFJz6+4CeJ14BamhAq1R5WsYSprGIAzlROuB5ybGz4kyjHKYlYephoTQKRnDwFJBYtB+vjh+hi+sEuJIKlvC4IX6eyInsdZZHNjOmJiJXvXm4n/eIDXRtZ8zkaQGBF0uilKOjcTzJHDIFFDDM0sIVczeiumEKEKNzatsQ/BWX14n3Ubdc+veQ6PWvCniKKEzdI4ukYeuUBPdoxbqIIoy9Ixe 0Zvz5Lw4787HsnXDKWaq6A+czx9pAZP1</latexit><latexit sha1_base64="iKQG+R7r8ptxjoiHtYYeqr4MQro=">AAAB/HicbVBNS8NAEN34WetXtUcvi0XwVJJe9FgUwWOFfkEbymYzaZdudsPuRgih/hUvHhTx6g/x5r9x2+agrQ8GHu/NMDMvSDjTxnW/nY3N re2d3dJeef/g8Oi4cnLa1TJVFDpUcqn6AdHAmYCOYYZDP1FA4oBDL5jezv3eIyjNpGibLAE/JmPBIkaJsdKoUm0TPcUN3E6VwHeCyhDUqFJz6+4CeJ14BamhAq1R5WsYSprGIAzlROuB5ybGz4kyjHKYlYephoTQKRnDwFJBYtB+vjh+hi+sEuJIKlvC4IX6eyInsdZZHNjOmJiJXvXm4n/eIDXRtZ8zkaQGBF0uilKOjcTzJHDIFFDDM0sIVczeiumEKEKNzatsQ/BWX14n3Ubdc+veQ6PWvCniKKEzdI4ukYeuUBPdoxbqIIoy9Ixe 0Zvz5Lw4787HsnXDKWaq6A+czx9pAZP1</latexit><latexit sha1_base64="iKQG+R7r8ptxjoiHtYYeqr4MQro=">AAAB/HicbVBNS8NAEN34WetXtUcvi0XwVJJe9FgUwWOFfkEbymYzaZdudsPuRgih/hUvHhTx6g/x5r9x2+agrQ8GHu/NMDMvSDjTxnW/nY3N re2d3dJeef/g8Oi4cnLa1TJVFDpUcqn6AdHAmYCOYYZDP1FA4oBDL5jezv3eIyjNpGibLAE/JmPBIkaJsdKoUm0TPcUN3E6VwHeCyhDUqFJz6+4CeJ14BamhAq1R5WsYSprGIAzlROuB5ybGz4kyjHKYlYephoTQKRnDwFJBYtB+vjh+hi+sEuJIKlvC4IX6eyInsdZZHNjOmJiJXvXm4n/eIDXRtZ8zkaQGBF0uilKOjcTzJHDIFFDDM0sIVczeiumEKEKNzatsQ/BWX14n3Ubdc+veQ6PWvCniKKEzdI4ukYeuUBPdoxbqIIoy9Ixe 0Zvz5Lw4787HsnXDKWaq6A+czx9pAZP1</latexit>Shared Turn Encoder<latexit sha1_base64="C1hqHpGbs+CZJDoYdSbi8vRVWKs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5L0oseiCB4r9gvaUDabSbt0swm7GyGE+le8eFDEqz/Em//GbZuDtj4YeLw3w8w8P+FMacf5tkob m1vbO+Xdyt7+weGRfXzSVXEqKXRozGPZ94kCzgR0NNMc+okEEvkcev70Zu73HkEqFou2zhLwIjIWLGSUaCON7OrDhEgIcDuVAt8KGgcgR3bNqTsL4HXiFqSGCrRG9tcwiGkagdCUE6UGrpNoLydSM8phVhmmChJCp2QMA0MFiUB5+eL4GT43SoDDWJoSGi/U3xM5iZTKIt90RkRP1Ko3F//zBqkOr7yciSTVIOhyUZhyrGM8TwIHTALVPDOEUMnMrZiaMAjVJq+KCcFdfXmddBt116m7941a87qIo4xO0Rm6QC66RE10h1qogyjK0DN6 RW/Wk/VivVsfy9aSVcxU0R9Ynz8b1pRn</latexit><latexit sha1_base64="C1hqHpGbs+CZJDoYdSbi8vRVWKs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5L0oseiCB4r9gvaUDabSbt0swm7GyGE+le8eFDEqz/Em//GbZuDtj4YeLw3w8w8P+FMacf5tkob m1vbO+Xdyt7+weGRfXzSVXEqKXRozGPZ94kCzgR0NNMc+okEEvkcev70Zu73HkEqFou2zhLwIjIWLGSUaCON7OrDhEgIcDuVAt8KGgcgR3bNqTsL4HXiFqSGCrRG9tcwiGkagdCUE6UGrpNoLydSM8phVhmmChJCp2QMA0MFiUB5+eL4GT43SoDDWJoSGi/U3xM5iZTKIt90RkRP1Ko3F//zBqkOr7yciSTVIOhyUZhyrGM8TwIHTALVPDOEUMnMrZiaMAjVJq+KCcFdfXmddBt116m7941a87qIo4xO0Rm6QC66RE10h1qogyjK0DN6 RW/Wk/VivVsfy9aSVcxU0R9Ynz8b1pRn</latexit><latexit sha1_base64="C1hqHpGbs+CZJDoYdSbi8vRVWKs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5L0oseiCB4r9gvaUDabSbt0swm7GyGE+le8eFDEqz/Em//GbZuDtj4YeLw3w8w8P+FMacf5tkob m1vbO+Xdyt7+weGRfXzSVXEqKXRozGPZ94kCzgR0NNMc+okEEvkcev70Zu73HkEqFou2zhLwIjIWLGSUaCON7OrDhEgIcDuVAt8KGgcgR3bNqTsL4HXiFqSGCrRG9tcwiGkagdCUE6UGrpNoLydSM8phVhmmChJCp2QMA0MFiUB5+eL4GT43SoDDWJoSGi/U3xM5iZTKIt90RkRP1Ko3F//zBqkOr7yciSTVIOhyUZhyrGM8TwIHTALVPDOEUMnMrZiaMAjVJq+KCcFdfXmddBt116m7941a87qIo4xO0Rm6QC66RE10h1qogyjK0DN6 RW/Wk/VivVsfy9aSVcxU0R9Ynz8b1pRn</latexit><latexit sha1_base64="C1hqHpGbs+CZJDoYdSbi8vRVWKs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5L0oseiCB4r9gvaUDabSbt0swm7GyGE+le8eFDEqz/Em//GbZuDtj4YeLw3w8w8P+FMacf5tkob m1vbO+Xdyt7+weGRfXzSVXEqKXRozGPZ94kCzgR0NNMc+okEEvkcev70Zu73HkEqFou2zhLwIjIWLGSUaCON7OrDhEgIcDuVAt8KGgcgR3bNqTsL4HXiFqSGCrRG9tcwiGkagdCUE6UGrpNoLydSM8phVhmmChJCp2QMA0MFiUB5+eL4GT43SoDDWJoSGi/U3xM5iZTKIt90RkRP1Ko3F//zBqkOr7yciSTVIOhyUZhyrGM8TwIHTALVPDOEUMnMrZiaMAjVJq+KCcFdfXmddBt116m7941a87qIo4xO0Rm6QC66RE10h1qogyjK0DN6 RW/Wk/VivVsfy9aSVcxU0R9Ynz8b1pRn</latexit>Turn level encodings
 (UY [G
1
ij ;G
shared
ij ] + bY )
<latexit sha1_base64="KyLmbIRRkQyOLb/uc+3w7i2SH/0=">AAACGXicbVDNS8MwHE39nPOr6tFL cAgTYbQiKHgZepjHCe5Dtq6kabbFpWlJUmGU/hte/Fe8eFDEo578b0y3HnTzQeDlvfcj+T0vYlQqy/o2FhaXlldWC2vF9Y3NrW1zZ7cpw1hg0sAhC0XbQ5IwyklDUcVIOxIEBR4jLW90lfmtByIkDfmtGkfECdCA 0z7FSGnJNa2upIMAlRtucpfCTq1nuwm9Ty9qvUQOkSB+Ork78Bh6WeTINUtWxZoAzhM7JyWQo+6an10/xHFAuMIMSdmxrUg5CRKKYkbSYjeWJEJ4hAakoylHAZFOMtkshYda8WE/FPpwBSfq74kEBVKOA08nA6SG ctbLxP+8Tqz6505CeRQrwvH0oX7MoAphVhP0qSBYsbEmCAuq/wqx7gNhpcss6hLs2ZXnSfOkYlsV++a0VL3M6yiAfXAAysAGZ6AKrkEdNAAGj+AZvII348l4Md6Nj2l0wchn9sAfGF8/vTOgHA==</latexit><latexit sha1_base64="KyLmbIRRkQyOLb/uc+3w7i2SH/0=">AAACGXicbVDNS8MwHE39nPOr6tFL cAgTYbQiKHgZepjHCe5Dtq6kabbFpWlJUmGU/hte/Fe8eFDEo578b0y3HnTzQeDlvfcj+T0vYlQqy/o2FhaXlldWC2vF9Y3NrW1zZ7cpw1hg0sAhC0XbQ5IwyklDUcVIOxIEBR4jLW90lfmtByIkDfmtGkfECdCA 0z7FSGnJNa2upIMAlRtucpfCTq1nuwm9Ty9qvUQOkSB+Ork78Bh6WeTINUtWxZoAzhM7JyWQo+6an10/xHFAuMIMSdmxrUg5CRKKYkbSYjeWJEJ4hAakoylHAZFOMtkshYda8WE/FPpwBSfq74kEBVKOA08nA6SG ctbLxP+8Tqz6505CeRQrwvH0oX7MoAphVhP0qSBYsbEmCAuq/wqx7gNhpcss6hLs2ZXnSfOkYlsV++a0VL3M6yiAfXAAysAGZ6AKrkEdNAAGj+AZvII348l4Md6Nj2l0wchn9sAfGF8/vTOgHA==</latexit><latexit sha1_base64="KyLmbIRRkQyOLb/uc+3w7i2SH/0=">AAACGXicbVDNS8MwHE39nPOr6tFL cAgTYbQiKHgZepjHCe5Dtq6kabbFpWlJUmGU/hte/Fe8eFDEo578b0y3HnTzQeDlvfcj+T0vYlQqy/o2FhaXlldWC2vF9Y3NrW1zZ7cpw1hg0sAhC0XbQ5IwyklDUcVIOxIEBR4jLW90lfmtByIkDfmtGkfECdCA 0z7FSGnJNa2upIMAlRtucpfCTq1nuwm9Ty9qvUQOkSB+Ork78Bh6WeTINUtWxZoAzhM7JyWQo+6an10/xHFAuMIMSdmxrUg5CRKKYkbSYjeWJEJ4hAakoylHAZFOMtkshYda8WE/FPpwBSfq74kEBVKOA08nA6SG ctbLxP+8Tqz6505CeRQrwvH0oX7MoAphVhP0qSBYsbEmCAuq/wqx7gNhpcss6hLs2ZXnSfOkYlsV++a0VL3M6yiAfXAAysAGZ6AKrkEdNAAGj+AZvII348l4Md6Nj2l0wchn9sAfGF8/vTOgHA==</latexit><latexit sha1_base64="KyLmbIRRkQyOLb/uc+3w7i2SH/0=">AAACGXicbVDNS8MwHE39nPOr6tFL cAgTYbQiKHgZepjHCe5Dtq6kabbFpWlJUmGU/hte/Fe8eFDEo578b0y3HnTzQeDlvfcj+T0vYlQqy/o2FhaXlldWC2vF9Y3NrW1zZ7cpw1hg0sAhC0XbQ5IwyklDUcVIOxIEBR4jLW90lfmtByIkDfmtGkfECdCA 0z7FSGnJNa2upIMAlRtucpfCTq1nuwm9Ty9qvUQOkSB+Ork78Bh6WeTINUtWxZoAzhM7JyWQo+6an10/xHFAuMIMSdmxrUg5CRKKYkbSYjeWJEJ4hAakoylHAZFOMtkshYda8WE/FPpwBSfq74kEBVKOA08nA6SG ctbLxP+8Tqz6505CeRQrwvH0oX7MoAphVhP0qSBYsbEmCAuq/wqx7gNhpcss6hLs2ZXnSfOkYlsV++a0VL3M6yiAfXAAysAGZ6AKrkEdNAAGj+AZvII348l4Md6Nj2l0wchn9sAfGF8/vTOgHA==</latexit>
 (UTG
shared
ij + bT )
<latexit sha1_base64="tjqLzatv0o/VU0+f0vm+ploME+k=">AAACDnicbVBNS8NAEN34WetX1KOXxVKoCCURQY9FD3qs0LSFNobNZtuu3WzC7kYoIb/Ai3/FiwdFvHr25r9x0+agrQ8GHu/NMDPPjxmVyrK+ jaXlldW19dJGeXNre2fX3NtvyygRmDg4YpHo+kgSRjlxFFWMdGNBUOgz0vHHV7nfeSBC0oi31CQmboiGnA4oRkpLnlntSzoMUc3x0lYGr+9SOUKCBJmX0vsMnkA/1489s2LVrSngIrELUgEFmp751Q8inISEK8yQlD3bipWbIqEoZiQr9xNJYoTHaEh6mnIUEumm03cyWNVKAAeR0MUVnKq/J1IUSjkJfd0ZIjWS814u/uf1EjW4cFPK40QRjmeLBgmDKoJ5NjCggmDFJpogLKi+FWIdB8JKJ1jWIdjzLy+S9mndtur27VmlcVnEUQKH 4AjUgA3OQQPcgCZwAAaP4Bm8gjfjyXgx3o2PWeuSUcwcgD8wPn8Ab3ebsQ==</latexit><latexit sha1_base64="tjqLzatv0o/VU0+f0vm+ploME+k=">AAACDnicbVBNS8NAEN34WetX1KOXxVKoCCURQY9FD3qs0LSFNobNZtuu3WzC7kYoIb/Ai3/FiwdFvHr25r9x0+agrQ8GHu/NMDPPjxmVyrK+ jaXlldW19dJGeXNre2fX3NtvyygRmDg4YpHo+kgSRjlxFFWMdGNBUOgz0vHHV7nfeSBC0oi31CQmboiGnA4oRkpLnlntSzoMUc3x0lYGr+9SOUKCBJmX0vsMnkA/1489s2LVrSngIrELUgEFmp751Q8inISEK8yQlD3bipWbIqEoZiQr9xNJYoTHaEh6mnIUEumm03cyWNVKAAeR0MUVnKq/J1IUSjkJfd0ZIjWS814u/uf1EjW4cFPK40QRjmeLBgmDKoJ5NjCggmDFJpogLKi+FWIdB8JKJ1jWIdjzLy+S9mndtur27VmlcVnEUQKH 4AjUgA3OQQPcgCZwAAaP4Bm8gjfjyXgx3o2PWeuSUcwcgD8wPn8Ab3ebsQ==</latexit><latexit sha1_base64="tjqLzatv0o/VU0+f0vm+ploME+k=">AAACDnicbVBNS8NAEN34WetX1KOXxVKoCCURQY9FD3qs0LSFNobNZtuu3WzC7kYoIb/Ai3/FiwdFvHr25r9x0+agrQ8GHu/NMDPPjxmVyrK+ jaXlldW19dJGeXNre2fX3NtvyygRmDg4YpHo+kgSRjlxFFWMdGNBUOgz0vHHV7nfeSBC0oi31CQmboiGnA4oRkpLnlntSzoMUc3x0lYGr+9SOUKCBJmX0vsMnkA/1489s2LVrSngIrELUgEFmp751Q8inISEK8yQlD3bipWbIqEoZiQr9xNJYoTHaEh6mnIUEumm03cyWNVKAAeR0MUVnKq/J1IUSjkJfd0ZIjWS814u/uf1EjW4cFPK40QRjmeLBgmDKoJ5NjCggmDFJpogLKi+FWIdB8JKJ1jWIdjzLy+S9mndtur27VmlcVnEUQKH 4AjUgA3OQQPcgCZwAAaP4Bm8gjfjyXgx3o2PWeuSUcwcgD8wPn8Ab3ebsQ==</latexit><latexit sha1_base64="tjqLzatv0o/VU0+f0vm+ploME+k=">AAACDnicbVBNS8NAEN34WetX1KOXxVKoCCURQY9FD3qs0LSFNobNZtuu3WzC7kYoIb/Ai3/FiwdFvHr25r9x0+agrQ8GHu/NMDPPjxmVyrK+ jaXlldW19dJGeXNre2fX3NtvyygRmDg4YpHo+kgSRjlxFFWMdGNBUOgz0vHHV7nfeSBC0oi31CQmboiGnA4oRkpLnlntSzoMUc3x0lYGr+9SOUKCBJmX0vsMnkA/1489s2LVrSngIrELUgEFmp751Q8inISEK8yQlD3bipWbIqEoZiQr9xNJYoTHaEh6mnIUEumm03cyWNVKAAeR0MUVnKq/J1IUSjkJfd0ZIjWS814u/uf1EjW4cFPK40QRjmeLBgmDKoJ5NjCggmDFJpogLKi+FWIdB8JKJ1jWIdjzLy+S9mndtur27VmlcVnEUQKH 4AjUgA3OQQPcgCZwAAaP4Bm8gjfjyXgx3o2PWeuSUcwcgD8wPn8Ab3ebsQ==</latexit>
 (UZ [G
2
ij ;G
shared
ij ] + bZ)
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Gsharedij
<latexit sha1_base64="880XMxJBllo3iQLzCwIHd5k2ZQs=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZdFF7qsYB/QxjCZTNqxk0mYmQg15EvcuFDErZ/izr9x+lho64ELh3Pu5d57gpQzpR3n2yqt rK6tb5Q3K1vbO7tVe2+/rZJMEtoiCU9kN8CKciZoSzPNaTeVFMcBp51gdDXxO49UKpaIOz1OqRfjgWARI1gbyber1/e5GmJJw8LP2UPh2zWn7kyBlok7JzWYo+nbX/0wIVlMhSYcK9VznVR7OZaaEU6LSj9TNMVkhAe0Z6jAMVVePj28QMdGCVGUSFNCo6n6eyLHsVLjODCdMdZDtehNxP+8XqajCy9nIs00FWS2KMo40gmapIBCJinRfGwIJpKZWxExKWCiTVYVE4K7+PIyaZ/WXafu3p7VGpfzOMpwCEdwAi6cQwNuoAktIJDBM7zC m/VkvVjv1sestWTNZw7gD6zPH04Dk38=</latexit><latexit sha1_base64="880XMxJBllo3iQLzCwIHd5k2ZQs=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZdFF7qsYB/QxjCZTNqxk0mYmQg15EvcuFDErZ/izr9x+lho64ELh3Pu5d57gpQzpR3n2yqt rK6tb5Q3K1vbO7tVe2+/rZJMEtoiCU9kN8CKciZoSzPNaTeVFMcBp51gdDXxO49UKpaIOz1OqRfjgWARI1gbyber1/e5GmJJw8LP2UPh2zWn7kyBlok7JzWYo+nbX/0wIVlMhSYcK9VznVR7OZaaEU6LSj9TNMVkhAe0Z6jAMVVePj28QMdGCVGUSFNCo6n6eyLHsVLjODCdMdZDtehNxP+8XqajCy9nIs00FWS2KMo40gmapIBCJinRfGwIJpKZWxExKWCiTVYVE4K7+PIyaZ/WXafu3p7VGpfzOMpwCEdwAi6cQwNuoAktIJDBM7zC m/VkvVjv1sestWTNZw7gD6zPH04Dk38=</latexit><latexit sha1_base64="880XMxJBllo3iQLzCwIHd5k2ZQs=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZdFF7qsYB/QxjCZTNqxk0mYmQg15EvcuFDErZ/izr9x+lho64ELh3Pu5d57gpQzpR3n2yqt rK6tb5Q3K1vbO7tVe2+/rZJMEtoiCU9kN8CKciZoSzPNaTeVFMcBp51gdDXxO49UKpaIOz1OqRfjgWARI1gbyber1/e5GmJJw8LP2UPh2zWn7kyBlok7JzWYo+nbX/0wIVlMhSYcK9VznVR7OZaaEU6LSj9TNMVkhAe0Z6jAMVVePj28QMdGCVGUSFNCo6n6eyLHsVLjODCdMdZDtehNxP+8XqajCy9nIs00FWS2KMo40gmapIBCJinRfGwIJpKZWxExKWCiTVYVE4K7+PIyaZ/WXafu3p7VGpfzOMpwCEdwAi6cQwNuoAktIJDBM7zC m/VkvVjv1sestWTNZw7gD6zPH04Dk38=</latexit><latexit sha1_base64="880XMxJBllo3iQLzCwIHd5k2ZQs=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZdFF7qsYB/QxjCZTNqxk0mYmQg15EvcuFDErZ/izr9x+lho64ELh3Pu5d57gpQzpR3n2yqt rK6tb5Q3K1vbO7tVe2+/rZJMEtoiCU9kN8CKciZoSzPNaTeVFMcBp51gdDXxO49UKpaIOz1OqRfjgWARI1gbyber1/e5GmJJw8LP2UPh2zWn7kyBlok7JzWYo+nbX/0wIVlMhSYcK9VznVR7OZaaEU6LSj9TNMVkhAe0Z6jAMVVePj28QMdGCVGUSFNCo6n6eyLHsVLjODCdMdZDtehNxP+8XqajCy9nIs00FWS2KMo40gmapIBCJinRfGwIJpKZWxExKWCiTVYVE4K7+PIyaZ/WXafu3p7VGpfzOMpwCEdwAi6cQwNuoAktIJDBM7zC m/VkvVjv1sestWTNZw7gD6zPH04Dk38=</latexit>
Prediction Layers
Yˆij
<latexit sha1_base64="KkB6EUsC/qe2JMhhztOffP6B98k=">AAAB83icbVBNS8NAEJ34WetX1aOX xSJ4KokIeix68VjBfkgTyma7bdduNmF3IpSQv+HFgyJe/TPe/Ddu2xy09cHA470ZZuaFiRQGXffbWVldW9/YLG2Vt3d29/YrB4ctE6ea8SaLZaw7ITVcCsWbKFDyTqI5jULJ2+H4Zuq3n7g2Ilb3OEl4ENGhEgPB KFrJ90cUs4e8l4nHvFepujV3BrJMvIJUoUCjV/ny+zFLI66QSWpM13MTDDKqUTDJ87KfGp5QNqZD3rVU0YibIJvdnJNTq/TJINa2FJKZ+nsio5Exkyi0nRHFkVn0puJ/XjfFwVWQCZWkyBWbLxqkkmBMpgGQvtCc oZxYQpkW9lbCRlRThjamsg3BW3x5mbTOa55b8+4uqvXrIo4SHMMJnIEHl1CHW2hAExgk8Ayv8Oakzovz7nzMW1ecYuYI/sD5/AGUhJIG</latexit><latexit sha1_base64="KkB6EUsC/qe2JMhhztOffP6B98k=">AAAB83icbVBNS8NAEJ34WetX1aOX xSJ4KokIeix68VjBfkgTyma7bdduNmF3IpSQv+HFgyJe/TPe/Ddu2xy09cHA470ZZuaFiRQGXffbWVldW9/YLG2Vt3d29/YrB4ctE6ea8SaLZaw7ITVcCsWbKFDyTqI5jULJ2+H4Zuq3n7g2Ilb3OEl4ENGhEgPB KFrJ90cUs4e8l4nHvFepujV3BrJMvIJUoUCjV/ny+zFLI66QSWpM13MTDDKqUTDJ87KfGp5QNqZD3rVU0YibIJvdnJNTq/TJINa2FJKZ+nsio5Exkyi0nRHFkVn0puJ/XjfFwVWQCZWkyBWbLxqkkmBMpgGQvtCc oZxYQpkW9lbCRlRThjamsg3BW3x5mbTOa55b8+4uqvXrIo4SHMMJnIEHl1CHW2hAExgk8Ayv8Oakzovz7nzMW1ecYuYI/sD5/AGUhJIG</latexit><latexit sha1_base64="KkB6EUsC/qe2JMhhztOffP6B98k=">AAAB83icbVBNS8NAEJ34WetX1aOX xSJ4KokIeix68VjBfkgTyma7bdduNmF3IpSQv+HFgyJe/TPe/Ddu2xy09cHA470ZZuaFiRQGXffbWVldW9/YLG2Vt3d29/YrB4ctE6ea8SaLZaw7ITVcCsWbKFDyTqI5jULJ2+H4Zuq3n7g2Ilb3OEl4ENGhEgPB KFrJ90cUs4e8l4nHvFepujV3BrJMvIJUoUCjV/ny+zFLI66QSWpM13MTDDKqUTDJ87KfGp5QNqZD3rVU0YibIJvdnJNTq/TJINa2FJKZ+nsio5Exkyi0nRHFkVn0puJ/XjfFwVWQCZWkyBWbLxqkkmBMpgGQvtCc oZxYQpkW9lbCRlRThjamsg3BW3x5mbTOa55b8+4uqvXrIo4SHMMJnIEHl1CHW2hAExgk8Ayv8Oakzovz7nzMW1ecYuYI/sD5/AGUhJIG</latexit><latexit sha1_base64="KkB6EUsC/qe2JMhhztOffP6B98k=">AAAB83icbVBNS8NAEJ34WetX1aOX xSJ4KokIeix68VjBfkgTyma7bdduNmF3IpSQv+HFgyJe/TPe/Ddu2xy09cHA470ZZuaFiRQGXffbWVldW9/YLG2Vt3d29/YrB4ctE6ea8SaLZaw7ITVcCsWbKFDyTqI5jULJ2+H4Zuq3n7g2Ilb3OEl4ENGhEgPB KFrJ90cUs4e8l4nHvFepujV3BrJMvIJUoUCjV/ny+zFLI66QSWpM13MTDDKqUTDJ87KfGp5QNqZD3rVU0YibIJvdnJNTq/TJINa2FJKZ+nsio5Exkyi0nRHFkVn0puJ/XjfFwVWQCZWkyBWbLxqkkmBMpgGQvtCc oZxYQpkW9lbCRlRThjamsg3BW3x5mbTOa55b8+4uqvXrIo4SHMMJnIEHl1CHW2hAExgk8Ayv8Oakzovz7nzMW1ecYuYI/sD5/AGUhJIG</latexit>
Tˆij
<latexit sha1_base64="Wib6J4a8wHNAU47EUar8vx4RHXA=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VihX9CEstlu2rWbTdidCCX0b3jxoIhX/4w3/43bNgdtfTDweG+GmXlhKoVB1/121tY3 Nre2Szvl3b39g8PK0XHbJJlmvMUSmehuSA2XQvEWCpS8m2pO41DyTji+m/mdJ66NSFQTJykPYjpUIhKMopV8f0Qxb077uXic9itVt+bOQVaJV5AqFGj0K1/+IGFZzBUySY3peW6KQU41Cib5tOxnhqeUjemQ9yxVNOYmyOc3T8m5VQYkSrQthWSu/p7IaWzMJA5tZ0xxZJa9mfif18swuglyodIMuWKLRVEmCSZkFgAZCM0ZyokllGlhbyVsRDVlaGMq2xC85ZdXSfuy5rk17+GqWr8t4ijBKZzBBXhwDXW4hwa0gEEKz/AKb07mvDjv zseidc0pZk7gD5zPH4zSkgE=</latexit><latexit sha1_base64="Wib6J4a8wHNAU47EUar8vx4RHXA=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VihX9CEstlu2rWbTdidCCX0b3jxoIhX/4w3/43bNgdtfTDweG+GmXlhKoVB1/121tY3 Nre2Szvl3b39g8PK0XHbJJlmvMUSmehuSA2XQvEWCpS8m2pO41DyTji+m/mdJ66NSFQTJykPYjpUIhKMopV8f0Qxb077uXic9itVt+bOQVaJV5AqFGj0K1/+IGFZzBUySY3peW6KQU41Cib5tOxnhqeUjemQ9yxVNOYmyOc3T8m5VQYkSrQthWSu/p7IaWzMJA5tZ0xxZJa9mfif18swuglyodIMuWKLRVEmCSZkFgAZCM0ZyokllGlhbyVsRDVlaGMq2xC85ZdXSfuy5rk17+GqWr8t4ijBKZzBBXhwDXW4hwa0gEEKz/AKb07mvDjv zseidc0pZk7gD5zPH4zSkgE=</latexit><latexit sha1_base64="Wib6J4a8wHNAU47EUar8vx4RHXA=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VihX9CEstlu2rWbTdidCCX0b3jxoIhX/4w3/43bNgdtfTDweG+GmXlhKoVB1/121tY3 Nre2Szvl3b39g8PK0XHbJJlmvMUSmehuSA2XQvEWCpS8m2pO41DyTji+m/mdJ66NSFQTJykPYjpUIhKMopV8f0Qxb077uXic9itVt+bOQVaJV5AqFGj0K1/+IGFZzBUySY3peW6KQU41Cib5tOxnhqeUjemQ9yxVNOYmyOc3T8m5VQYkSrQthWSu/p7IaWzMJA5tZ0xxZJa9mfif18swuglyodIMuWKLRVEmCSZkFgAZCM0ZyokllGlhbyVsRDVlaGMq2xC85ZdXSfuy5rk17+GqWr8t4ijBKZzBBXhwDXW4hwa0gEEKz/AKb07mvDjv zseidc0pZk7gD5zPH4zSkgE=</latexit><latexit sha1_base64="Wib6J4a8wHNAU47EUar8vx4RHXA=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VihX9CEstlu2rWbTdidCCX0b3jxoIhX/4w3/43bNgdtfTDweG+GmXlhKoVB1/121tY3 Nre2Szvl3b39g8PK0XHbJJlmvMUSmehuSA2XQvEWCpS8m2pO41DyTji+m/mdJ66NSFQTJykPYjpUIhKMopV8f0Qxb077uXic9itVt+bOQVaJV5AqFGj0K1/+IGFZzBUySY3peW6KQU41Cib5tOxnhqeUjemQ9yxVNOYmyOc3T8m5VQYkSrQthWSu/p7IaWzMJA5tZ0xxZJa9mfif18swuglyodIMuWKLRVEmCSZkFgAZCM0ZyokllGlhbyVsRDVlaGMq2xC85ZdXSfuy5rk17+GqWr8t4ijBKZzBBXhwDXW4hwa0gEEKz/AKb07mvDjv zseidc0pZk7gD5zPH4zSkgE=</latexit>
Zˆij
<latexit sha1_base64="kC22hFTMn7lJH5AGGpfQtPWmBBw=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfmATyma7bdduNmF3IpSQv+HFgyJe/TPe/Ddu2xy09cHA470ZZuaFiRQGXffbWVld W9/YLG2Vt3d29/YrB4ctE6ea8SaLZaw7ITVcCsWbKFDyTqI5jULJ2+H4Zuq3n7g2Ilb3OEl4ENGhEgPBKFrJ90cUs4e8l4nHvFepujV3BrJMvIJUoUCjV/ny+zFLI66QSWpM13MTDDKqUTDJ87KfGp5QNqZD3rVU0YibIJvdnJNTq/TJINa2FJKZ+nsio5Exkyi0nRHFkVn0puJ/XjfFwVWQCZWkyBWbLxqkkmBMpgGQvtCcoZxYQpkW9lbCRlRThjamsg3BW3x5mbTOa55b8+4uqvXrIo4SHMMJnIEHl1CHW2hAExgk8Ayv8Oakzovz 7nzMW1ecYuYI/sD5/AGWDpIH</latexit><latexit sha1_base64="kC22hFTMn7lJH5AGGpfQtPWmBBw=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfmATyma7bdduNmF3IpSQv+HFgyJe/TPe/Ddu2xy09cHA470ZZuaFiRQGXffbWVld W9/YLG2Vt3d29/YrB4ctE6ea8SaLZaw7ITVcCsWbKFDyTqI5jULJ2+H4Zuq3n7g2Ilb3OEl4ENGhEgPBKFrJ90cUs4e8l4nHvFepujV3BrJMvIJUoUCjV/ny+zFLI66QSWpM13MTDDKqUTDJ87KfGp5QNqZD3rVU0YibIJvdnJNTq/TJINa2FJKZ+nsio5Exkyi0nRHFkVn0puJ/XjfFwVWQCZWkyBWbLxqkkmBMpgGQvtCcoZxYQpkW9lbCRlRThjamsg3BW3x5mbTOa55b8+4uqvXrIo4SHMMJnIEHl1CHW2hAExgk8Ayv8Oakzovz 7nzMW1ecYuYI/sD5/AGWDpIH</latexit><latexit sha1_base64="kC22hFTMn7lJH5AGGpfQtPWmBBw=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfmATyma7bdduNmF3IpSQv+HFgyJe/TPe/Ddu2xy09cHA470ZZuaFiRQGXffbWVld W9/YLG2Vt3d29/YrB4ctE6ea8SaLZaw7ITVcCsWbKFDyTqI5jULJ2+H4Zuq3n7g2Ilb3OEl4ENGhEgPBKFrJ90cUs4e8l4nHvFepujV3BrJMvIJUoUCjV/ny+zFLI66QSWpM13MTDDKqUTDJ87KfGp5QNqZD3rVU0YibIJvdnJNTq/TJINa2FJKZ+nsio5Exkyi0nRHFkVn0puJ/XjfFwVWQCZWkyBWbLxqkkmBMpgGQvtCcoZxYQpkW9lbCRlRThjamsg3BW3x5mbTOa55b8+4uqvXrIo4SHMMJnIEHl1CHW2hAExgk8Ayv8Oakzovz 7nzMW1ecYuYI/sD5/AGWDpIH</latexit><latexit sha1_base64="kC22hFTMn7lJH5AGGpfQtPWmBBw=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfmATyma7bdduNmF3IpSQv+HFgyJe/TPe/Ddu2xy09cHA470ZZuaFiRQGXffbWVld W9/YLG2Vt3d29/YrB4ctE6ea8SaLZaw7ITVcCsWbKFDyTqI5jULJ2+H4Zuq3n7g2Ilb3OEl4ENGhEgPBKFrJ90cUs4e8l4nHvFepujV3BrJMvIJUoUCjV/ny+zFLI66QSWpM13MTDDKqUTDJ87KfGp5QNqZD3rVU0YibIJvdnJNTq/TJINa2FJKZ+nsio5Exkyi0nRHFkVn0puJ/XjfFwVWQCZWkyBWbLxqkkmBMpgGQvtCcoZxYQpkW9lbCRlRThjamsg3BW3x5mbTOa55b8+4uqvXrIo4SHMMJnIEHl1CHW2hAExgk8Ayv8Oakzovz 7nzMW1ecYuYI/sD5/AGWDpIH</latexit>
{xij+c}8c 2 {±1, ...,±C}
<latexit sha1_base64="KWb+BJ03uPieRHIznWebLyb+znA=">AAACF3icbZDLSsNAFIYnXmu9RV26 GSyCYAmJCLosduOygr1AJ5TJdNqOnUzCzEQsIW/hxldx40IRt7rzbZy0WWjrDwMf/zmHOecPYs6Udt1va2l5ZXVtvbRR3tza3tm19/ZbKkokoU0S8Uh2AqwoZ4I2NdOcdmJJcRhw2g7G9bzevqdSsUjc6klM/RAP BRswgrWxeraD0odeyu5OSYYyiAaRxJxDAhETEKUoDqFXdRynmlMdZT274jruVHARvAIqoFCjZ3+hfkSSkApNOFaq67mx9lMsNSOcZmWUKBpjMsZD2jUocEiVn07vyuCxcfrQ7GSe0HDq/p5IcajUJAxMZ4j1SM3X cvO/WjfRg0s/ZSJONBVk9tEg4VBHMA8J9pmkRPOJAUwkM7tCMsISE22iLJsQvPmTF6F15niu492cV2pXRRwlcAiOwAnwwAWogWvQAE1AwCN4Bq/gzXqyXqx362PWumQVMwfgj6zPHzUhngE=</latexit><latexit sha1_base64="KWb+BJ03uPieRHIznWebLyb+znA=">AAACF3icbZDLSsNAFIYnXmu9RV26 GSyCYAmJCLosduOygr1AJ5TJdNqOnUzCzEQsIW/hxldx40IRt7rzbZy0WWjrDwMf/zmHOecPYs6Udt1va2l5ZXVtvbRR3tza3tm19/ZbKkokoU0S8Uh2AqwoZ4I2NdOcdmJJcRhw2g7G9bzevqdSsUjc6klM/RAP BRswgrWxeraD0odeyu5OSYYyiAaRxJxDAhETEKUoDqFXdRynmlMdZT274jruVHARvAIqoFCjZ3+hfkSSkApNOFaq67mx9lMsNSOcZmWUKBpjMsZD2jUocEiVn07vyuCxcfrQ7GSe0HDq/p5IcajUJAxMZ4j1SM3X cvO/WjfRg0s/ZSJONBVk9tEg4VBHMA8J9pmkRPOJAUwkM7tCMsISE22iLJsQvPmTF6F15niu492cV2pXRRwlcAiOwAnwwAWogWvQAE1AwCN4Bq/gzXqyXqx362PWumQVMwfgj6zPHzUhngE=</latexit><latexit sha1_base64="KWb+BJ03uPieRHIznWebLyb+znA=">AAACF3icbZDLSsNAFIYnXmu9RV26 GSyCYAmJCLosduOygr1AJ5TJdNqOnUzCzEQsIW/hxldx40IRt7rzbZy0WWjrDwMf/zmHOecPYs6Udt1va2l5ZXVtvbRR3tza3tm19/ZbKkokoU0S8Uh2AqwoZ4I2NdOcdmJJcRhw2g7G9bzevqdSsUjc6klM/RAP BRswgrWxeraD0odeyu5OSYYyiAaRxJxDAhETEKUoDqFXdRynmlMdZT274jruVHARvAIqoFCjZ3+hfkSSkApNOFaq67mx9lMsNSOcZmWUKBpjMsZD2jUocEiVn07vyuCxcfrQ7GSe0HDq/p5IcajUJAxMZ4j1SM3X cvO/WjfRg0s/ZSJONBVk9tEg4VBHMA8J9pmkRPOJAUwkM7tCMsISE22iLJsQvPmTF6F15niu492cV2pXRRwlcAiOwAnwwAWogWvQAE1AwCN4Bq/gzXqyXqx362PWumQVMwfgj6zPHzUhngE=</latexit><latexit sha1_base64="KWb+BJ03uPieRHIznWebLyb+znA=">AAACF3icbZDLSsNAFIYnXmu9RV26 GSyCYAmJCLosduOygr1AJ5TJdNqOnUzCzEQsIW/hxldx40IRt7rzbZy0WWjrDwMf/zmHOecPYs6Udt1va2l5ZXVtvbRR3tza3tm19/ZbKkokoU0S8Uh2AqwoZ4I2NdOcdmJJcRhw2g7G9bzevqdSsUjc6klM/RAP BRswgrWxeraD0odeyu5OSYYyiAaRxJxDAhETEKUoDqFXdRynmlMdZT274jruVHARvAIqoFCjZ3+hfkSSkApNOFaq67mx9lMsNSOcZmWUKBpjMsZD2jUocEiVn07vyuCxcfrQ7GSe0HDq/p5IcajUJAxMZ4j1SM3X cvO/WjfRg0s/ZSJONBVk9tEg4VBHMA8J9pmkRPOJAUwkM7tCMsISE22iLJsQvPmTF6F15niu492cV2pXRRwlcAiOwAnwwAWogWvQAE1AwCN4Bq/gzXqyXqx362PWumQVMwfgj6zPHzUhngE=</latexit>
Fig. 2: Multi-task System Overview
seeks to jointly learn binary class learning for each label
and multi-class learners for first order pairs of labels to
create a predictive multi-label model. While, this approach
has shown promise for addressing class imbalance in multi-
label datasets, it does require learning additional parameters
which is undesirable in deep learning settings where the
number of parameters to be learned is typically already
high. Instead, we propose a heuristic approach that weighs
the loss function according to the average frequency of the
labels appearing in a given label set. Each label contributes a
weight according to the inverse frequency of that individual
label, i.e.,
sij(l) =

∑
ij 1−Yij(l)∑
ij Yij(l)
, if Yij(l) = 1.
1, if Yij(l) = 0.
(3)
The mean of these weights is taken as the multi-label sample
weight:
sij =
1
L
L∑
l=1
sij(l). (4)
Thus when a given loss is computed for that sample it is
weighted according to:
E =
N∑
i=1
Mi∑
j=1
sijLoss(Yij , Yˆij). (5)
2.2 Multi-task Learning of Behavioral Codes
We show an overview of the proposed single-task and
multi-task learning systems in figure 2. Our multi-task sys-
tem follows an adversarial approach proposed by [36]. This
system consists of word and turn level encoders, shown in
Figures 1a and 1b, for each individual task as well as shared
encoders to jointly encode information from both tasks. The
output of these encoders is then concatenated and fed to
a predictor, shown in Figure 1c for each task as well as
a shared predictor, shown in Figure 1e , that attempts to
discriminate between the tasks. The gradient from the task
discriminator is reversed to the shared encoder in order
to make the shared encoder task invariant. Additionally,
orthogonality constraints are placed on the encoder outputs
between the task specific and shared encoders in order to en-
sure that they are not encoding redundant representations.
The total multi-task loss is computed as:
Etotal =
∑
m
Em + λEtask + γEdiff, (6)
where Em is the loss of the mth task, Etask is the loss of
the task discriminator, Ediff is the loss of the orthogonality
constraint, and λ and γ are hyper-parameters for weighting
the respective losses. The task discriminator attempts to
predict which domain a particular sample belongs to. It is a
single feed-forward layer with a sigmoid activation, i.e.,
Tˆij = σ(UTG
shared
ij + bT ). (7)
The task discriminator loss is the binary cross entropy
between the reference task label, Tij , and the prediction
from the task discriminator Tˆij , i.e.,
Etask =−
N∑
i=1
Mi∑
j=1
L∑
l=1
Tij(l) · log
(
Tˆij(l)
)
+ (1− Tij(l)) · log
(
1− Tˆij(l)
)
.
(8)
The gradient from the task discriminator is reversed to the
shared encoder making it increasingly difficult to predict the
task as training proceeds thus resulting in a task invariant
representation in the shared encoder. The orthogonality
constraint loss is given by:
Ediff =
∑
m
||(Gshared)TGm||2, (9)
5where Gshared is the output of the shared encoder, Gm is
the result of the mth task encoder, and || · ||2 is the squared
Frobenius norm.
2.3 Learning with Turn Context
Because the context of a turn, i.e., the surrounding turns, can
provide important discriminative information for predicting
the label of a particular turn, the word encoder is followed
by a turn encoder. The turn encoder is provided both the
vector,Hij , the result of the word encoder, as well as the role
of the speaker of the turn, rij (i.e., an indicator variable of
whether the speaker is the therapist or client). The speaker
role undergoes a single linear transformation layer whose
output is of equal size to the number of labels L. These two
variable are then concatenated into a vector representation
of the turn, i.e.,
Xij = [Hij ;UXrij + bX ]. (10)
The current turn representation, Xij , is then concate-
nated with the C preceding and following turns, XCij =
{Xij−C , Xij−C+1, ..., Xij , ..., Xij+C−1, Xij+C} and input a
BiLSTM which will encode the turn context representations.
The hidden states of the BiLSTM are averaged resulting in
a turn context vector representation, Gij . A visualization of
the turn encoder is given in figure 1b.
3 DATA
3.1 Motivational Interviewing Corpus
The Motivational Interviewing Corpus consists of over
1,700 psychotherapy sessions conducted as part of six in-
dependent clinical trials. All of the six trials focused of
motivational interviewing for addressing various forms of
addiction, including alcohol (ARC, ESPSB, ESB21, CTT),
marijuana (iCHAMP), and poly-drug abuse (HMCBI) [44],
[45]. The CTT and HMCBI consist of both real and standard-
ized patients. Standardized patients are actors portraying
patients with relevant addiction issues for the purpose of
therapist training. A subset of the sessions (N=345) were
manually transcribed and subsequently segmented at the
utterance level. The utterances then received behavioral
codes according to the Motivational Interviewing Skill Code
(MISC) manual. Of the 345, eight were discarded due to er-
rors or inconsistencies in transcription or behavioral coding,
resulting in 337 sessions being considered for the present
work.
The MISC manual defines 28 utterance-level behaviors
defined in the manual: 19 therapist and 9 client. We follow
the procedure of Xiao et al. [23] and group the most in-
frequent of these codes into composite groups resulting in
11 target labels: 8 therapist and 3 client. The non-grouped
therapist codes are facilitate (FA), giving information (GI),
close and open questions (QUC/QUO), simple and com-
plex reflections (RES/REC). The remainder of the codes are
grouped into MI adherent (MIA), i.e., behaviors that adhere
to the spirit of the MI treatment, and MI non-adherent
(MIN), those which are inconsistent with MI. Client codes
are follow/neutral (FN), which covers the majority of the
client utterances. This code indicates that the client made a
statement that was neutral towards changing the targeted
behavior of the therapy. The remainder of the client codes
are grouped into positive ‘change talk’ (POS) or negative
‘sustain talk’ (NEG) behaviors. Change talk is a statement
that reflects a client’s reasoning, commitments, or steps
towards behavior change. Sustain talk reflects the opposite.
We show the individual and grouped utterance-level MISC
codes and their occurrences in the MI dataset in table 2.
TABLE 2: MISC code grouping and counts in the dataset.
Group MISC Code Count
Counselor
FA Facilitate 14659
GI Giving information 11880
QUC Closed question 6850
QUO Open question 5602
REC Complex reflection 5825
RES Simple reflection 8508
MIA
MI adherent: Affirm; Reframe;
5072Emphasize control; Support; Filler;Advice with permission; Structure;
Raise concern with permission
MIN
MI non-adherent: Confront; Direct;
1164Advice without permission; Warn;
Raise concern without permission
Client
FN Follow/Neutral 37937
POS
Change talk: positive
5681Reasons; Commitments;
Taking steps; Other
NEG Sustain talk: negative 4665Reasons; Commitments;
Taking steps; Other
3.2 Cognitive Behavioral Therapy Corpus
The Cognitive Behavioral Therapy Corpus consists of over
5,000 audio recordings of therapists conducting cognitive
behavioral therapy sessions [9]. More than 2,000 of these
sessions have received manual behavioral coding according
to the Cognitive Therapy Rating System (CTRS) manual
[46]. The CTRS defines 11 session-level behavioral codes,
which are each scored on a 7 point likert scale (0 ‘poor’ to
6 ’excellent’). We pose this as a binary prediction task by
assigning codes greater or equal to 3 as ‘high’ and those less
than 3 as ‘low’. These are given in table 3 with the ratio of
‘high’ to ‘low’ labels for each behavioral code.
TABLE 3: Session-level behavior codes defined by the CTRS
manual
Abbr. CTRS Code Count (‘high’/‘low’)
AG agenda 47/45
AT application of cognitive- 44/48behavioral techniques
CO collaboration 62/30
FB feedback 46/46
GD guided discovery 48/44
HW homework 43/49
IP interpersonal effectiveness 82/10
KC focusing on key cognitions 48/44and behaviors
PT pacing and efficient use of time 51/41
SC strategy for change 46/46
UN understanding 71/21
6All the defined codes reflect therapist behaviors in the
session, there are no codes which reflect client behaviors.
They can be associated into a few broad categories including
management and structure of the session (AG, FB, PT, HW),
the aspects of the therapist-client relationship (IP, CO, UN),
and conceptualization of the clients’ presented concerns and
approaches for addressing them (GD, KC, SC, AT) [25].
Of the behaviorally coded sessions 100 were chosen for
manual transcription. The sessions chosen for transcription
were the sessions which received the 50 highest and 50
lowest total ratings (sum across 11 behavioral code rat-
ings). Eight of these sessions are not considered due to
formatting/transcription quality issues, leaving 92 sessions
included 70 therapists to be considered in this work. An
initial effort for evaluating the efficacy of using speech and
language processing and machine learning to automatically
predict these codes has been recently submitted [25].
In table 4 we show counts for the number of sessions,
turns, and words in the training and testing splits for each
dataset.
TABLE 4: Data Overview: Session, turn, and word counts
in training/testing splits.
Subject Sessions Turns Words
MI
Counselor 228/109 28.7K/13.9K 579K/248K
Client 228/109 28.6K/13.6K 563K/269K
CBT
Counselor 62/30 11.3k/4.5k 180k/77.4k
Client 62/30 11.5k/4.7k 215k/109k
4 RESULTS AND DISCUSSION
4.1 Experiments
All models are implemented in Keras [47] with Theano as
the backend [48]. An early stopping procedure is used in
which training is terminated if loss on the validation set
does not improve after consecutive epochs. The validation
set is 10% of the data from the training set which is cho-
sen randomly. All models are optimized using the adam
algorithm with a learning rate of 10−3 [49]. As a metric of
comparison we use f1-score (macro average across labels).
The reported results are the mean f1-score of the network
being trained from 10 different random initializations.
Word embeddings vectors (300 dimensional) are pre-
trained on the training data using word2vec [50]. All hid-
den layers are of the same dimension as the word vectors
(initialized with Glorot uniform). The data is separated
into batches of 32 samples and shuffled randomly between
epochs.
As described in section 2.2 we use an adversarial ap-
proach, with the hyper-parameters λ = 0.05 and γ = 0.01 as
recommended in [36] for multi-task learning. The unshared
encoding layers are initialized with the weights from the
multi-label systems trained in the previous experiments.
The learning rate of the optimizer is reduced to 10−4 to
allow for fine tuning of these layers.
4.1.1 Multi-label Learning
In this section we compare single-label (SL) and multi-label
(ML) approaches with and without sample weighting (sw)
for predicting behavioral codes in our exemplary domains.
In table 5, we show prediction results (f1-score) for the MISC
and CTRS behavioral code prediction tasks. As a point of
reference, we include the f1-score for each behavioral code if
that behavior is considered present in every turn referred to
as ‘baseline’ in the table. Due to the imbalance in the labels
in both datasets, sample weights improve performance for
both single-label and multi-label prediction.
For MISC code prediction, the multi-label approaches
outperform single-label approaches both with and without
sample weighting. The highest per-code results are for
multi-label without sample weights for the codes FA, GI,
QUC, QUO, REC, RES, and FN. The occurrence of these
codes is more balanced thus they do not benefit from the
sample weighting scheme. However, the more unbalanced
codes (MIA, MIN, POS, and NEG) are predicted best by
the multi-label system with sample weights, due to the
infrequency in which they occur in the data. On average,
the ML-sw approach resulted in the highest performance
for the MISC prediction task.
With respect to the CTRS behavioral code prediction
task, the multi-label system with sample weighting yielded
the highest (or tied) f1-score performance for all CTRS
codes. In this case, however, the mutli-label system with-
out sample weighting did not outperform the single-label
approach using sample weights.
4.1.2 Multi-task Learning
In this section we evaluate the performance of a multi-task
model that aims to learn both MISC and CTRS behavioral
codes. We show the results for the multi-task model in
table 5. The average performance of both tasks is improved
compared to their single-task counterparts.
In the MISC task, prediction of MIN (MI non-adherent)
had the largest relative improvement (18.1%) with respect
to the best result from the single-task approaches. MI non-
adherent behaviors include confrontation, direction, warn-
ing, advising and raising concern without permission. These
are considered negative therapist behaviors in motivation
interviewing and are to be avoided by therapists practicing
MI due to its non-confrontational and non-adversarial na-
ture. For this reason, their occurrence is very rare in the MI
corpus. The combined occurrences of these five behaviors
combined account for only 2.3% of all therapist turns in
the dataset. Cognitive behavior therapy has a distinctly
different approach with respect to directive statements. This
is evidenced by the behavior of assigning homework (HW),
an essential element of CBT. Thus statements that would be
considered non-adherent in MI counseling are much more
likely to occur in CBT sessions. In fact, turns from the
CBT dataset are predicted to be MI non-adherent at more
than twice the rate than turns from the MI dataset (16.6%
versus 7.4%). Analysis of these turns suggests some of these
utterances contain behaviors that are considered counter to
the aims of both therapies (i.e., low empathy statements) for
example,
therapist: so i need you to tell me what to do to
help you.
7TABLE 5: Comparison of single-label, multi-label, and multi-label multi-task systems
code baseline SL SL-sw ML ML-sw ML-MT
MISC
FA 0.289 0.909 0.887 0.919 0.903 0.911
GI 0.264 0.757 0.709 0.771 0.743 0.760
QUC 0.156 0.672 0.586 0.625 0.598 0.659
QUO 0.122 0.802 0.639 0.798 0.787 0.801
REC 0.143 0.498 0.484 0.522 0.504 0.564
RES 0.185 0.476 0.516 0.491 0.429 0.486
MIA 0.118 0.556 0.442 0.517 0.548 0.576
MIN 0.018 0.001 0.112 0.066 0.199 0.235
FN 0.637 0.960 0.963 0.964 0.949 0.958
POS 0.117 0.286 0.363 0.316 0.379 0.381
NEG 0.094 0.185 0.322 0.252 0.339 0.354
AVG 0.195 0.555 0.548 0.567 0.580 0.608
CTRS
AG 0.667 0.718 0.718 0.716 0.784 0.790
AT 0.605 0.654 0.654 0.654 0.714 0.731
CO 0.776 0.327 0.776 0.776 0.778 0.776
FB 0.636 0.686 0.686 0.687 0.751 0.772
GD 0.636 0.672 0.672 0.667 0.693 0.752
HW 0.605 0.671 0.672 0.661 0.743 0.654
IP 0.929 0.000 0.929 0.929 0.929 0.929
KC 0.667 0.692 0.692 0.687 0.717 0.753
PT 0.696 0.705 0.705 0.720 0.741 0.798
SC 0.605 0.644 0.644 0.642 0.695 0.744
UN 0.800 0.071 0.800 0.800 0.800 0.800
AVG 0.688 0.531 0.723 0.722 0.758 0.773
While, many of the utterances in the CBT data that are
labeled as MI non-adherent do not conflict with the spirit
of cognitive behavioral therapy (e.g., directive statements)
such as,
therapist: see if there’s a way for you to kind of
challenge the belief,
but do not adhere to the MI counseling style. In this way the
multi-task system allows for a better representation of these
behaviors even though the turns in the CBT dataset are not
labeled for these behaviors.
With respect to the CTRS task, guided discovery (GD)
had the largest relative improvements (8.5%) for the multi-
task system with respect to the single-task system. Guided
discovery is a behavior in which the therapist “uses explo-
ration and questioning to help patients see new perspec-
tives.” In the MI data, questions are explicitly labeled and
therefore encoded by the system. Because of the important
relation between questioning and GD, the multi-task system
enables a better representation for decoding this behavior,
despite not having turns manually labeled as questions.
The multi-task system predicted turns from CBT sessions
with high guided discovery scores to be questions (open
or closed) 18.3% versus 13.5% from sessions labeled as low
guided discovery.
4.1.3 Learning with Turn Context
In table 6, we present results comparing prediction perfor-
mance when adding context to the multi-label prediction
task. Adding contextual information provides increased per-
formance for almost every behavioral code. In the MISC
task, the codes REC and RES (complex and simple re-
flections) had the largest relative improvement (17.9% and
17.5% respectively). Reflections are when a therapist restates
information provided by the client and are either a slight
rephrasing (simple) or add significant meaning or emphasis
(complex) to the client’s statements. Thus, it is intuitive that
prediction of these behaviors would benefit from knowing
the surrounding utterances. One queue that indicates a
simple reflection is a therapist repeating verbatim what was
stated by the client, for example,
therapist: you’re sober how many days?
client: just like thirty five days.
therapist: thirty five days sober.
Clearly, having the context of nearby utterances enables
better prediction of such occurrences.
In the CTRS task, the codes guided discovery (GD),
strategy for change (SC), and pacing and timing (PT), had
the most relative performance improvement with context
(12.6%, 7.3%, and 6.9% respectively). Guided discovery and
strategy for change are both behaviors which reflect the
therapists’ conceptualization of the client’s concern and
their approach for addressing them. Therefore, these are
behaviors that unfold and occur throughout the session not
in isolation. Pacing and timing (PT) reflects the therapist’s
ability to manage the pace of the session over the course
of the session and thus turn context will provide useful
information about the therapist’s skill in this regard.
In the CTRS task, the codes agenda (AG) and homework
(HW) did not improve with added context. These codes
typically only comprise a small portion of the session (one
or two turns) as agenda simply establishes what will be
discussed and homework refers to tasks the therapist will
assign the client at the end of the session to perform before
the next session, thus turn context is not helpful in these
scenarios.
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C 0 1 2 3 4 0 1 2 3 4
ML ML-MT
MISC
FA 0.903 0.918 0.912 0.918 0.917 0.911 0.918 0.918 0.917 0.919
GI 0.743 0.762 0.756 0.770 0.764 0.760 0.775 0.774 0.761 0.776
QUC 0.598 0.648 0.634 0.653 0.659 0.659 0.656 0.667 0.638 0.686
QUO 0.787 0.803 0.801 0.809 0.809 0.801 0.809 0.812 0.812 0.806
REC 0.504 0.549 0.560 0.558 0.594 0.564 0.592 0.576 0.572 0.570
RES 0.429 0.463 0.461 0.495 0.504 0.486 0.519 0.504 0.499 0.516
MIA 0.548 0.565 0.532 0.570 0.558 0.576 0.580 0.587 0.551 0.581
MIN 0.199 0.213 0.191 0.224 0.220 0.235 0.223 0.221 0.229 0.208
FN 0.949 0.956 0.956 0.960 0.954 0.958 0.959 0.956 0.960 0.960
POS 0.379 0.405 0.371 0.408 0.401 0.381 0.396 0.416 0.332 0.397
NEG 0.339 0.372 0.361 0.365 0.384 0.354 0.377 0.372 0.383 0.391
AVG 0.580 0.605 0.594 0.612 0.615 0.608 0.619 0.619 0.605 0.619
CTRS
AG 0.784 0.771 0.787 0.732 0.766 0.790 0.739 0.772 0.771 0.741
AT 0.714 0.733 0.749 0.691 0.739 0.731 0.712 0.739 0.742 0.707
CO 0.778 0.787 0.792 0.790 0.789 0.776 0.775 0.777 0.783 0.774
FB 0.751 0.750 0.770 0.716 0.754 0.772 0.753 0.778 0.753 0.712
GD 0.693 0.741 0.772 0.758 0.780 0.752 0.771 0.770 0.746 0.764
HW 0.743 0.705 0.731 0.637 0.737 0.654 0.643 0.723 0.735 0.703
IP 0.929 0.929 0.929 0.929 0.929 0.929 0.929 0.929 0.929 0.929
KC 0.717 0.736 0.765 0.722 0.743 0.753 0.753 0.757 0.726 0.726
PT 0.741 0.767 0.779 0.780 0.792 0.798 0.797 0.828 0.800 0.794
SC 0.695 0.726 0.746 0.695 0.743 0.744 0.737 0.752 0.702 0.718
UN 0.800 0.800 0.800 0.800 0.803 0.800 0.800 0.800 0.800 0.800
AVG 0.758 0.768 0.784 0.750 0.780 0.773 0.765 0.784 0.772 0.761
4.1.4 Multi-label multi-task learning with context
We show the results for the a system combining the multi-
label and multi-task paradigms with context in table 6.
The mutli-label, multi-task system with context achieved
the highest combined performance for the two tasks. The
average performance for the CTRS task did not improve in
this setting versus the single-task multi-label system with
context. The CTRS prediction loss typically converges more
quickly than that of the MISC, likely due in part to the
amount of available data as well as the level of supervision
(session labels versus turn labels). The multi-label multi-task
system achieved higher performance than the single task
system for 8 of 11 MISC behavioral codes and 4 of 11 CTRS
behavioral codes. The CTRS behavioral codes interpersonal
effective (IP) and understanding (UN) had the most extreme
label imbalance and thus only UN achieved performance
above the baseline in the case of multi-label single-task with
context of 4 turns.
5 CONCLUSIONS
In this work we proposed multi-label and multi-task
approaches for behavioral coding of psychotherapy in-
teractions. We demonstrated that by incorporating these
paradigms which help reflect the complexities of these data
better prediction of behaviors in these sessions is achieved.
Multi-label learning benefited prediction of less frequently
occurring behaviors by learning a model that takes advan-
tages of a representation that incorporates modeling of more
frequent behaviors allowing for a richer representation.
Multi-task learning benefited prediction of codes in both
corpora by taking advantage of a model that incorporates
behaviors which are common among the datasets. Using a
model that incorporates turn context improved prediction of
most behaviors in both tasks by incorporating more relevant
information from the session. The multi-label multi-task
system with turn context achieved the highest combined
prediction for the behavioral coding tasks. Additionally,
we discussed the particular behaviors which yielded the
highest prediction performance improvement using the pro-
posed methodology.
5.1 Applications of Automatic Behavioral Coding
Providing automated methods for coding behaviors which
occur in psychotherapy interactions has many potential
applications. One of the first proposed applications is the
task of evaluating therapist efficacy from therapy audio
recordings using a speech pipeline system which performs
audio segmentation, automatic transcription, and behav-
ioral code prediction [51]. Such a framework could enable
patients to choose their therapist based on empirically de-
rived quality metrics rather than word of mouth and online
reviews. Additionally, this could enable monitoring patient
progress and tracking of behavioral changes and symptoms
over time. Automatic behavioral coding has the potential
to augment therapist understanding of their clients and the
quality of the therapy they are providing by allowing rapid
monitoring and feedback of their therapy sessions. Further-
more, lessons learned from ABC developments within the
psychotherapy domain may provide insights to automatic
understanding and modeling of human behaviors in other
human-human and human-computer interaction domains.
5.2 Future Work
There are many potential avenues for extending the pro-
posed work. One key direction is to investigate how these
9learning paradigms are affected by imperfect word, speaker,
and turn boundary information that would be derived from
a speech pipeline system [11]. Such an investigation is nec-
essary to determine the feasibility of incorporating complex
learning paradigms in a truly automatic behavioral coding
system.
While the present work did not incorporate multi-modal
feature representations, it is an important line of inquiry.
As discussed in section 1.2, there are many behavioral
cues which are important for the behavioral coding task.
One such effort [52], proposes fusing lexical and prosodic
information in an attentional LSTM to predict behaviors in
MI therapy sessions. The promising results of this initial step
encourage further exploration of this area.
In addition to evaluating alternative feature representa-
tions, we are interested in combining aspects of the pro-
posed methodology with other deep learning approaches
such as hierarchical attention networks [38] and domain
adaptation networks [53]. Hierarchical attention networks
provide attention weighting for learning turn context, which
may allow for a contextual system to only focus on the
most relevant turns in the conversation. Domain adaptation
networks learn representations from data of one domain
and then adapt the representation to data of a target domain.
This approach is a type of inductive transfer learning, where
data from domains that are readily available can be used
to augment learning for domains where data is harder to
collect. This could be of special interest in psychotherapy
and behavioral health domains where data are often of an
extremely private and sensitive nature.
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